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A method fo r  a r t i f i c i a l l y  c u l tu r in g  th e  r ic e  w h ite  t i p  
nematode# AqfooXmohoi&m  b c e se y i C h r is t ie *  m s  developed*
U m v i l y  in fo s  feed r i m  g ra in s  were f i r s t  p a r t i a l l y  d ie  in*  
fe a te d  by im m ersing them  In  a lilOOO mercmrie c h lo r id e  
s o lu t io n  fo r  3 to  5 m inutes# th e n  w ashing w ith  a 1$5 
aqueous s o lu t io n  o f  c lo ro x *  fh® g ra in s  were then  p laced  
in  f la s k s  of A utoolaved nr m ^ n r ic e #  th e s e  flask® were 
in cu b a ted  a t  t  eayperature* from 70 to  98° ?* fo r  a p p ro x i­
m ately  1 1 /2  months# When fungi#  g e n e ra lly  epooles o f 
B e l  saint ho a & o r lu a  o r  $u*&pIum ware p resen t#  la rg e  numbers 
o f  nematodes wore ob ta ined#  In  th e  absence o f  fungi#- th e  
nematodes f a i l e d  t o  m u ltip ly #
P a th o g e n ic ity  t e s t s  have s a t i s f i e d  r w ith  modi f lo a t  Ions# 
£ocb9s postu late?:!» ty p ic a l  w h ite  t i p  symptoms were ob­
ta in e d  when nematode su sp en sio n s ware a p p lie d  w ith  a hypo­
derm ic sy r in g e  between th e  l e a f  sh e a th  and culm o f  s u s c e p t i ­
b le  p la n ts  15 Inches in  h e ig h t*  S o il in f e s ta t io n s  a ls o  
produced p la n ts  w ith  w h ite  t ip *  Pure c u l tu re s  o f  a 
Pusarlum  spp* and a b a c t e r i a l  I s o l a t e  from nematode c u l tu re s  
f a i le d  to  Induce d is e a s e  symptoms# C on tro l p la n ts  were 
d is e a s e  fre e*  Ketssbodea were found A ssoc ia ted  w ith  p la n ts  
th a t  e x h ib ite d  ty p ic a l  symptoms# Kemstode c u l tu re s  were 
o b ta in ed  from g ra in s  o f  d is e a s e d , In o cu la ted  plant®#
v i i i
t h e  e c to p a r a s l t lc  n a tu re  o f the  c a u s a l  organism  was 
dem onstrated#  p o r tio n s  o f  s e v e re ly  a f f e c te d  p la n ts  were 
s ta in e d  w ith  Flemming1© f lu id  and C o tton  b lu e  la c to p h e n o l. 
No nem atodes were o h se rred  w ith in  th e  t i s s u e s  o f th e  
p la n t  p a r ts  examined,, K esid u a l ro o t and hoot washings 
y ie ld e d  la rg e  numbers o f  nem atodes.
Under f i e ld  c o n d i t io n s ,  th e  s o i l  was found to  he of 
no consequence in  th e  c a rry -o v e r  o f  th e  w hite  t i p  nematode* 
f h i s  was dem onstra ted  by growing s u s c e p t ib le  r i c e  p la n ts  
in  s o i l s  from r i c e  f i e ld s  th a t  p re v io u s ly  e x h ib ite d  sever© 
whit© t i p ,  In  no in s ta n c e  was whit© t i p  observed on 
p la n ts  growing In  th e se  s o i l s .
P e r io d ic  exam ination  o f in f e s te d  r i c e  g ra in s  showed 
th a t  th e  r i c e  p a r a s i t e  was cap ab le  o f  s u rv iv in g  in  a dormant 
s t a t e  w ith in  r l e e  g ra in s  fo r  a t  l e a s t  2 years*
A tech n iq u e  was developed whereby la rg e  numbers of 
r i c e  v a r i e t i e s  and s e le c t io n s  could  he  s a t i s f a c t o r i l y  
t e s te d  fo r  s u s c e p t i b i l i t y  t o  whit® t i p ,  V a r ie t ie s  and 
s e le c t io n s  were p la n te d  in  © s in g le  b lo c k . Im m ediately  
fo llo w in g  f lo o d in g , th e  c o n te n ts  from  nematode f l a s k  c u l ­
tu r e s  were d i s t r ib u t e d  over th e  b lo c k , D uring  th e  b o o tin g  
s ta g e  o f ' p l a n t  grow th, v a r i e t a l  r e a c t io n  to  w h ite  t i p  
was pronounced*
M ethyl brom ide fu m ig a tio n  d id  no t appear p r a c t i c a l  
a s  a c o n tro l  fo r  whit© t i p .  In te n s iv e  t e s t i n g  w ith  th i s  
compound was conducted In a g la ss  fum igation  system . In  
no in s ta n c e  was s a t i s f a c to r y  nematode k i l l  o b ta in ed  w ithou t 
m a te r ia l ly  I n h ib i t in g  o r r e ta rd in g  th e  germ ina tion  o f
x i
t r e a te d  g r a in s .
th e  Immersion o f  d ry , in f e s te d  g ra in s  in  ho t w ater held  
a t  55 to  61° C. fo r  15 m inutes gave com plete c o n tro l  o f 
w h ite  t i p ,  A lthou^x  h o t w ater tre a tm e n t has p r a c t i c a l  
a p p l ic a t io n  d i f f i c u l t i e s ,  I t  may he o f v a lu e  in  sm all 
p lo t  ex p erim en ta tio n *
E x p erim en ta l compounds N-244 and H-245 a p p lie d  to  
In fe s te d  g ra in s  a t  th e  r a t e  o f  4 ounces per b u sh e l as a 
d u s t o r s lu r r y  tre a tm e n t gave e x c e l le n t  nematode k i l l  In  
la b o ra to ry  sc re en in g s  and w hite  t i p  c o n tro l  under d r i l l e d  
p la n t in g  c o n d itio n s  in  th e  f ie ld *  fh e se  compounds were 
com patib le  w ith  A rasan . At excess d o sag es , a lo n e  or In  
com bination  w ith  A rasan , th e s e  chem icals were n o n*phy to tox ic .
%
X 1 M C D 9 C & X 0 !
Whit® t i p ,  caused by  a nem atode, Aphelenchol&ea 
b e a a e y l ® iri® ti©  {Flat® 1 ) ,  has been  obaerved fo r  a 
number o f  y ea rs  in  th e  S ou thern  S ta te s  by r i c e  grower* 
and re s e a rc h  w o rk ers* A lthough whit© t i p  has been con­
s id e re d  a s e r io u s  d is e a s e  in  r ic e #  o n ly  d u r in g  th e  p a s t  
few y ea rs  has in fo rm a tio n  been  o b ta in ed  in  reg ard  to  i t s  
e a u se , g en e ra l n a tu re ,  and c o n tro l*
Many v a r i e t i e s  o f  r i c e  a re  e f f e c te d  by w hite  tip *  
Inc lu d ed  among th e  s u s c e p tib le  v a r i e t i e s  a re  Blue Hose 
and I t s  d e r iv a t iv e s ,  h a r ly  P r o l i f i c ,  A rk ro se , 2 .en ith , 
and o th e r  v a r i e t i e s  o f  riefc in  which th e  d is e a s e  symptoms 
a re  not c l e a r ly  expressed*
The d ia g n o s tic  symptoms o f  w h ite  t i p  u s u a l ly  a r e  
q u i te  d i s t in c t *  T h is i s  e s p e c ia l ly  t r u e  w ith  s u s c e p tib le  
v a r i e t i e s  o f  r i c e  which a re  s e v e re ly  a f fe c te d *  The p la n ts  
o f  th e se  v a r i e t i e s  g e n e ra lly  a re  dw arfed and p o ssess 
f ra y e d , c h lo ro t ic  t ip p e d ,  tw ia te d  leaves*  P an ic le*  o f 
a f f e c te d  p la n ts  a r e  d i s to r t e d  an d , when b a d ly  d is e a s e d , 
may be so  t i d i l y  bound by th e  tw is t in g  o f  th e  le av es  
around th e  culm th a t  th e y  o f te n  f a l l  t o  emerge from  th e  
boot*  The g ra in s  from a f f e c te d  p a n ic le s  a re  malformed 
and may be reduced to  as  much as  one th i r d  th e  s iz e  of 
g ra in s  from a h e a lth y  p lan t*  The fo l ia g e  symptoms a re
2
fhkt%  i*
X • rwEHa# J.*3 * «s> 
o f th e  feojftle*
5* The t a l i  o f th e  
edge o f  th e  t a i l  o f  th e
©r Took o» 1948)
The head and eeophagua 
of th e  fem ale v 
6« Ceirrejses in  th e
3
most pronounced d u rin g  th e  hoot s ta g e  o f p la n t grow th, 
P la te s  2 and 3 show w h ite  t i p  a f f e c te d  p la n ts  w ith  ty p ic a l  
d ia g n o s t ic  symptoms,
I h e a  c l im a t ic  and edaphle c o n d itio n s  a re  fav o rab le  
fo r  I t s  developm ent# w h ite  t i p  may occur m  an e p lp h y to tlo  
and cause  exbrem ly sev ere  lo s s e s  In  th e  y ie ld s  o f  th e  
more s u s c e p t ib le  v a r i e t i e s  o f  r i c e ,  These lo s s e s  may be 
due t o  (1) f a i l u r e  o f th e  p a n ic le  to  emerge from th e  b o o t;
(2) su p p re ss io n  o f g ra in  fo rm atio n  a f t e r  th e  p a n ic le  has 
emerged from  th e  b o o t; (3) m alform ation  and re d u c tio n  in  
s l s c  o f  th e  m ature g ro in ; (4} e r r a t i c  m a tu ra tio n , (See 
P la te s  4# S i )
The above lo s s e s  m y  c a u se  such a red u c tio n , in  th e  
y ie ld  o f  m arke tab le  r i c e  th a t  th e  grow er1 s e f f o r t  in  th e  
p ro d u c tio n  o f  g ra in s  t h a t  meet th e  m i l l e r *« and consumer*a 
demand i s  s e r io u s ly  im paired*
Due to  th e  la c k  o f b a s ic  In fo rm atio n  concern ing  th e  
d is e a s e  under c o n s id e ra tio n #  th e  s tu d ie s  re p o r te d  h e re in  
have been undertaken* These in v e s t ig a t io n s  in c lu d e  (1) 
c u l tu r a l  and in o c u la t io n  e x p e rim e n ta tio n  w ith  th e  c a u sa l 
organism ; (2) e x p lo ra tio n  in to  th e  g en e ra l n a tu re  o f  w hite  
t i p ;  (3) c o n tro l  m easures fo r  com batting  th e  d ise a se *
The s tu d ie s  p re se n ted  In  t h i s  d i s s e r t a t i o n  were 
i n i t i a t e d  In  L o u isian a  in  1950 by D r, J ,  <1* A tkina and 
th e  w r i t e r .  P u b lic a tio n s  o f  r e s u l t s  from th e se  in v e s t i ­
g a tio n s  w ith  w h ite  t i p  a r e  as follow s*
Todd, £• H, S tu d ie s  on th e  whit© t i p  d i s e a s e  of  r i c e .
M eeting o f  th e  Hlce T ech n ica l Committee, A b s tra c ts  
of P ap e rs , 1951, pp. 17-IB . 1951,
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PLATE 2 . V a r ie ta l  re lic tio n  to  Vhit® t i p  in  th e  fle ldU  L eft}  
r e a ia ta n t  v a r ie ty ,  Bln®bonnet, E ight}  euacep ti& le  
v a r i e ty ,  Z enith#
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3* fy p io a l  l e a f  symptoms o f w h its  t ip #  l»eft t o  righ t#  
a l e a f  from & p la n t  f r e e  from  th e  d is e a se *  a l e a f  
from  a whit© t i p  o ffs© tod  p la n t showing a c h lo ro t lc  
l e a f  t i p  j u s t  b e fo re  i t  sloughs of f $  l a t s r  s ta g s  
In  t h s  developm ent o f  whit© t i p  fo lia g e  symptom 
when th e  l e a f  t i p  h as  sloughed o f f  g iv in g  a 
c h lo ro tie #  frayed  l e a f  t ip #
6
fbkl'K  4# A com parison o f  h e a lth y  and w h ite  t i p  d ise a se d  
Z en ith  rie®  plant®  Jjust a f t  o r th e  "h ead lng^ou t" 
a tag® o f  growth# t o f t  to  r i g h t ,  a p la n t e x h ib it*  
In g  extrem e w h ite  t i p  Symptoms in  which th e  p a n i c s  
la  hound in  th e  boo t by  th e  tw is t in g ,  b in d in g  
a c t io n  o f th e  l e a f  and l e a f  sh e a th ; a lea® se v e re ly  
a f f e c te d  p la n t showing c h lo ro t ic  l e a f  t i p s ,  m oderate 
tw is t in g  o f l e a f  sh e a th  around th e  culm , and re«* 
duoed p a n ic le  developm ent; a p la n t which i s  f re e  
from th e  d is e a s e .
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PLATE 6* G rains o f  Z en ith  r i e e  from h e a l t h y  and whit® 
t i p  d ise a se d  p lan t® . Top row, g ro in s  from a 
h e a lth y  p la n t  showing th e  un iform  g ra in  charae*  
t e r l s t i c s  o f  th e  v a r ie ty .  Bottom row, g ra in s  
from a w h ite  t i p  d ie  eased p la n t showing th e  
e f f e c t  o f  th e  d is e a s e  on th e  shape and s is® .
s
...................  end J .  0* A tk in s . S tu d ie s  on w hite  t i p  o f
1 ' y'lo®. La* A g rlc . S&xp. - t a .  H©»# In  A grlo* Ann.
H ept. 1950*51* p p . 106*107. 1962*
and * la b o ra to ry  c u l tu r e  o f  th e
wiiib© t i p  n iif i io S if ’ and In o c u la tio n  s tu d ie s*
( A b a tr ,) Phytopath* 42s 21* 1962.
♦ F u rth e r  s tu d ie s  on w hite  t i p  o f  r ic e *
(A b a tr .) Pros* A ssoc. So . Agrie*. Workers# 1962# 
p . 141. 1962.
A tkins# J .  9* and E . H# Todd. S tu d ie s  o f whit© t i p  o f 
r i c e  and i t s  c o n tro l  In  L o u is ia n a . The Rice 
Jo u rn a l 66 { I I ) t  8*10# 3 1 . I9 6 0 .
8Cr©#»lfSg Of
■»im"'TT»j„~i■ i s  W r  c o n tro l  o f  r i c e  w h ite  t i p .  (A b s tr .)  
Phytopath* 421 463* 1962#
m t m k w r n  m m m
A lthough w h ite  t i p  has been  observed f o r  many y ea rs  In  
c e r t a in  r ic e  growing a re a s  o f  th e  U nited S ta te s ,  i t  i s  not 
known J u s t  when th e  d is e a s e  f i r s t  appeared* A ccording to  
th e  a v a i la b le  l i t e r a t u r e ,  th e  f i r s t  m ention o f whit© t i p  
a s  such  was aside in  1934 by Jodon (8) in  reg a rd  to  im proving
r i c e  v a r ie t i e s *  In  1938 Ryker (13) a t t r i b u t e d  th e  cause o f
th e  d is e a s e  to  some " p h y s io lo g ic a l d is o rd e r  "* i n  1938 Jones 
and Jen k in s  (9) a s s o c ia te d  th e  c o n d itio n  w ith  a sh o rtag e  o f 
i r o n  in  th e  p l a n t ,  w h ile  M artin  (10} In  1939 and M artin  and 
A l t s t a t t  ( I I )  in  1940 In d ic a te d  th a t  th e  d is e a s e  was due to  
a magnesium d e f ic ie n c y *
Y osh ii and Yamamoto {&*>) in  1980 re p o rte d  th a t  a d ise a se
o f  r i c e  s im ila r  to  w h ite  t i p  had been observed In  Japan fo r
a number o f  y ea rs  p r io r  to  a s e r io u s  ou tb reak  In  1941* In  
1943 Y osh ii a ttem p ted  w ith o u t su ccess  t o  c o r r e l a t e  the  
d is e a s e  In  Japan w ith  th a t  re p o r te d  by M artin  and A l t s t a t t  *
A year l a t e r  Y oshii (19) found th a t  a grain-born©  nematode 
was re s p o n s ib le  f o r  th e  d is e a s e  o c c u rr in g  In  Japan* I t  
was no t u n t i l  fo u r y ea rs  had e la p se d , how ever, th a t  Yokoo 
(18) p u b lish ed  a d e ta i l e d  d e s c r ip t io n  o f th e  nematode and 
named i t  A Phelencholdes orygae Yokoo, an  a lle g e d  sp ec ie s  o f 
ncmatod® h e re to fo re  not d esc rib ed *  Af t e r  a v i s i t  to  Japan , 
C ra lle y  (3) re p o r te d  In d ic a tio n s  th a t  th e  w hite  t i p  d is e a se
9
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In  th *  U nited  S ta te s  was caused  toy a nematode quit©  s im ila r  
t o  t h a t  d e s c r ib e d  by  Yokoo* However# re c e n t In v e s t ig a t io n s  
in to  th e  taxonom ic s ta tu s  o f c e r t a in  hud and l e a f  nematodes 
have been  conducted  by A lle n  ( 1 ) .  He has dem onstrated  th a t  
th e  nematode p a r a s i te  o f  r i c e  la  no t m o rp h o lo g ica lly  d i s ­
t in g u is h a b le  from A. b e a se y l end has concluded th a t  
A* o ry sae  Yokoo 1948 i s  a synonym o f A. b e a se y i C h r is t ie  1942*
I t  i s  g e n e ra l ly  agreed  th a t  th e  c a u sa l a gent i s  p r i ­
m a rily  seed -b o rn e  and t h a t  th e  s o i l  i s  o f  m inor, i f  an y , 
im portance In  th e  o v e rw in te rin g  o f th e  nematode under f ie ld  
c o n d itio n s*  T h is  was re p o r te d  by Or a l l e y  (3 ,4 )  Y oshii and 
Yams mot o (21)* The Japanese w orkers have d a ta  o b ta in ed  
over a  th r e e  y ea r period#  1944-1047. t h e i r  in v e s t ig a t io n *  
w ith  a e l l  a a a p o s s ib le  means fo r  th e  c a r r y  over of th e  
pathogen  gave no p o s i t iv e  r e s u l t s  d u r in g  t h i s  period* I t  
was found by  th e s e  in v e s t ig a to r s  In  1948, how ever, " th a t  
5 culms from  o a . 2900 culms o f  r i c e  were a f f e c te d  by th e  
nem atode and showed th e  w h ite  t i p  symptom, In  newly s ta r t e d  
r i c e  p lo ts#  5 .2  X 1*8 m. In  t o t a l  s i c e ,  which were f i l l e d  
w ith  In fe s te d  s o i l  from  th e  p lo t  in  which h e a v ily  a f fe c te d  
I t a l i a n  m i l l e t  had grown th e  p rev io u s  y e a r .  I t  i s  co n sid ered  
fro®  t h i s  f a c t  th a t  th e  p re se n t d is e a s e  w i l l  in f e c t  th ro u ^ i 
th e  s o i l  th o u $ i v e ry  r a r e ” ( s i c ) .
The above Japanese w orkers and T u l l i s  (15) a re  in  
agreem ent on th e  lo n g e v ity  o f  th e  c a u sa l organism  w ith in  
th e  r i c e  g r a in .  The nematodes may rem ain In a c t iv e  and 
com atose fo r  a p e rio d  o f  a t  l e a s t  tw en ty -fo u r m onths» 
I n te n s iv e  in v e s t ig a t io n  has shown th a t  th e  pathogens e n te r
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thm f lo w ers  sod rem ain a c t iv e  th e re  u n t i l  m a tu ra tio n  of 
th© g r a in ,  a f t e r  which th e y  th e n  a r c  found between th e  
h u l l s  and th® k e rn e l l a  a h ig h  s t a t e  o f  d eh y d ra tio n  u n t i l  
th© g ra in  I s  sown in  th© sp ring#  With s u i t a b le  m o is tu re , 
t  ©supers t  a r e  * and food m a te r ia l ,  th e y  become a c t iv e  and 
r a p id ly  in c re a s e  In  number#
t h a t  A# b e a se y l may occur on g ra sse s  o th e r  th a n  r i c e  
has b een  dem onstra ted  by Y oshii and Yamamoto (20) and 
T u l l l s  (IS )*  T h is nematode I s  re p o r te d  by th e se  workers 
t o  haw© been  found in  g ra in s  o f  such  g ra sse s  a s  I t a l i a n  
m i l l e t  (S e ta r la  i t a l i c a )* f o x t a i l  m i l le t  <0atari©  v l r i d l a ) ,  
c rab  g ra ss  (Tanlcxm san&ulna 1©)» and v a r io u s  sedges* T u l l l s  
and th e  Jh panes© d i f f e r ,  how ever, i n  statem ent®  concern ing  
th e  p resen ce  o f  th e  c a u s a l organism  on barnyard  g rass  
(Fanlcum c ru a ~ & a lil)» Y oshii and co-w orker found no 
nem atodes I n  g ra in s  o f  barnyard  g ra ss  from f ie ld s  o f r i c e  
s e v e re ly  a f f e c te d  by  w h ite  t i p  and from experim en ta l 
in o c u la t io n  p lo ts #  T u l l l s ,  on th e  o th e r  hand, re p o r te d  
th e  p resen ce  o f  A* b e a se y l on b arn y ard  gras® in  T ex as, 
In fo rm a tio n  re g a rd in g  th e  mechanism which causes 
w h ite  t i p  symptoms I s  lack ing*  Y oshii and Yamamoto (20) 
s t a t e  t h a t  " th e  nematodes ar@ always exopara s i t  I© and 
do not e n te r  th© mer1 s tem etic t i s s u e s  o f  p a n ic le s  or 
leave® ”* In  co n n ec tio n  w ith  t h i s ,  T u l l l s  (16) p o s tu la te s  
th a t  “symptoms a re  produced by th© feed in g  o f  th e  p a r a s i t i c  
nematodes th a t  have a t ta c k e d  th e  t i s s u e s  of th e  l e a f  or 
p a n ic le  head w h ile  i t  was s t i l l  enveloped ( p ro te c te d ) by 
th e  s h e a th  o r b o o t” ,  r e s u l t in g  in  In ju ry  to  th e  growing
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p o in t o f  th e  shoo t an d , th u s , c a u s in g  a d is tu rb a n c e  in  th e  
p h y sio lo g y  o f  th e  r i c e  p la n t*  i 'h is  c o n je c tu re  appears 
te n a b le ,  aitfeou^n  no ex p e riia e n ts l ev idence has been re p o r te d  
t o  su p p o rt i t *
A ccord ing  to  Y osh ii end Yamamoto (21) and C ra lle y  {$), 
lo s s e s  from w hite  t i p  in  th e  f i e l d  have been reduced by 
e a r ly  p la n t in g  and by growing r e s i s t a n t  v a r i e t i e s .  More 
re c e n tly *  how ever, em phasis has been p laced  on v a rio u s  
seed  tre a tm e n ts  s in c e ,  a s  m entioned above, th e  c a u sa l 
o rganism  I s  p r im a r i ly  seed^borne* Hot w ater tre a tm e n t has 
proven q u i te  e f f e c t iv e  in  k i l l i n g  th e  nematodes w ith in  th#  
r i c e  g r a in  and in  s ig n i f i c a n t ly  red u c in g  th e  Incidence  of 
d is e a s e d  p la n ts  r e s u l t i n g  from  g ra in s  th u s  tre a te d *  Y oshii 
and Yamamoto (21) and G ra lle y  (4) g ive a m odified hot w ater 
tre a tm e n t o f  seed g ra in s*  t h i s  trea tm en t in v o lv es Cl) a 
p re -so a k ln g  in  co o l w ater f o r  a t  l e a s t  tw elve h o u rs , (2) an  
im m ersion in  h o t w ate r a t  30 to  33° C» fo r  IS minute®, and
(3 ) a d ry in g  o f  th® g ra in s*  Y oshii and Yammoto (2 2 ), 
how ever, found t h a t  p re -so a k in g  was no t n ec essa ry  fo r  
s u c c e s s fu l  k i l l  o f  th e  nematodes w ith in  th e  g rain*  I t  
has been found th a t  th e  d ry  seed m j  be immersed d i r e c t l y  
in  h o t w ater a t  tem p era tu re s  up to  a t  l e a s t  $1° G* fo r  
15 m inutes w ith  e x c e lle n t  r e s u l t s *
Numerous chem icals ©re a t  p re se n t b e in g  screened  as 
p o s s ib le  seed  tr e a tm e n ts ,  Some have shown co n s id e rab le  
prom ise in  th© la b o ra to ry  and a re  b e in g  te s te d  in  th e  
f i e ld  by th e  v a rio u s  r i c e  p a th o lo g is t s .  S ev era l o rgan ic  
in s e c t i c id e s  and m e rc u ria l fu n g ic id e s , as re p o r te d  by
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O ra lle y  (4 ) ,  have been  found t o  be somewhat e f f e c t iv e  In  
red u c in g  th e  In c id e n ce  o f  w hite  t i p  In  experim en ta l 
p lo ts *  f u l l  i s  (16) ha® su ggested  v a u lt  fum igation  w ith  
m ethyl brom ide a® a seed tre a tm e n t fo r  th e  c o n tro l  o f th e  
d is e a s e #
Wk$Mi&L& k m  m m m &
Sue to  th e  many phases o f  t h i s  re s e a rc h  p r o je c t ,  I t  
was n e c e s s a ry  t o  conduct s tu d ie s  In  th e  la b o ra to ry , green* 
h o u se , and under f i e l d  c o n d i t io n s , C onsequently , th® 
M a te r ia ls  and methods employed a re  r a th e r  v a r ia b le  and 
numerous *
Source o f  R ice d ra in s*
U nless o th e rw ise  s t a t e d ,  the  v a r ie ty  of r i c e  used In  
th e  ex p erim en ts  was E enith*  t h i s  i s  one of th e  com m ercially  
im p o rtan t v a r i e t i e s  which I s  h i ^ i l y  s u s c e p tib le  to  w hite 
t ip *  For In o c u la tio n  s tu d i e s ,  i t  was d e s i r a b le  to  use 
£© nith r lo e  o f h l ^ i  grad® q u a l i ty ,  l *e« ,  non*lnf© sted*
T his was o b ta in ed  from th e  Rice Experim ent S ta t io n ,
Crowley, L ou isiana*  O ther in v e s t ig a t io n s , re p o rte d  h e re in ,  
r e q u ire d  l o t s  o f  r i c e  th a t  were h e a v ily  in fe s te d  w ith  th e  
r l e e  nem atode, A . b e a a c y l* t h i s  kind o f r i c e  was purchased 
by th e  b a r r e l  (162 lbs*}  from growers whose f i e ld s  ex h ib ite d  
s e v e re  w h ite  t i p  symptoms*
T echnique fo r  Exam ination of R ice d r a in s *
The method employed fo r  th© exam ination  o f rle©  g ra in s  
f o r  th e  p resence  o f  th® p a r a s i t i c  nematodes was q u ite  sim ple 
and p r a c t ic a l*  P r io r  d e te rm in a tio n  had shown th a t  th e  
nematodes su rv iv e  in  a q u ie sc e n t c o n d itio n  betw een the
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k e rn e l  and th e  h u l l s  to  w hleh th e y  adhere# Thus,  th e  h u l l s  
from  to n  g ro in  sample* were removed from th e  k e rn e ls  w ith  
fo rcep s  and p ieced  i n  S yracuse  w atch g la s se s  c o n ta in in g  
10 to  IS  ml* o f w ater* then*  a f t e r  4 to  S hours# depending 
m  th e  te m p era tu re  o f th e  w ater d u r in g  th e  immersion p e r io d , 
o b se rv a tio n s  o f  th e  w atch g la s s  c o n te n ts  were made w ith  a 
d i s s e c t in g  m icroscope fo r  th e  p resen ce  o f nematodes# W ith 
th e  d i s s e c t in g  m icroscope, th e  nematodes could  be seen  
e a s ily *  The sm all te n  g ra in  sam ples used were co n sid ered  
s u f f i c i e n t  b ecau se  th e  number o f  nematodes from  th e  h u l l s  
o f  h e a v i ly  in f e s te d  g ra in s  was u s u a l ly  r e l a t i v e l y  la rg e  
and w ith  sm all sam ples i t  was p o s s ib le  to  count in d iv id u a l 
l i v i n g  and dead nematodes w ith o u t to o  much d i f f i c u l ty *
Movement was th e  obvious c r i t e r i o n  fo r  th e  d i f f e r e n t i*  
a t  io n  o f  l iv in g  nematodes f th e  la c k  o f m otion fo r  dead 
nematodes * The m a jo r i ty  o f th e  organism s which were to  
become v ia b le  d id  so a f t e r  4 to  6 hours* Some* however, 
d id  no t e x h ib i t  any m otion u n t i l  10 to  12 hours o r longer* 
C onsequen tly , f i n a l  d e te rm in a tio n  o f l iv in g  and dead nema­
to d es  u s u a l ly  was no t reco rded  u n t i l  a f t e r  24 hours*
d ra in  G erm ination T echnique *
The e f f o o ts  o f  th e  v a r io u s  tre a tm e n ts  on g ra in  germina­
t i o n  was determ ined  by in c u b a tin g  2 o r 4 l o t s  of 50 g ra in s  
each p e r  tre a tm e n t in  9 cm* P e t r i  p la te s  c o n ta in in g  a 
double la y e r  o f  m oistened f i l t e r  paper* The P e t r i  p la te s  
th u s  p rep ared  were th en  p laced  In  a th e rm o s ta t ic a l ly  
c o n t ro l le d  C u thbert e l e c t r i c  seed  germ inato r h e ld  a t  a
tem p e ra tu re  o f  86° F* Aft©** 8 d a y s , g erm in a tio n  coun ts 
war© reco rd ed *
jaaMagff. s i £M  iE ssa i BmAm*
A r t i f i c i a l  c u l tu re s  o f  th e  r i c e  w h ite  t i p  nem atode, 
A* b e e a e v i . wore o b ta in ed  by  in o c u la t in g  flask®  o f  au to*  
c lay ed  “rough* r i c e  w ith  p a r t i a l l y  d la in fa c ta d  nematode 
in f e s te d  g ra in s*  I n  o rd e r  to  reduce con tam ination  of 
tb s  f la s k s  by  th© v a r io u s  and common la b o ra to ry  fu n g i, 
th e  in f a s te d  g ra in s  ware s u r fa c e  d is in f e s te d  by  iw a r s in g  
them in  a I* 1000 m ercu ric  c h lo r id e  s o lu t io n  fo r  3 t©
5 m in u tes , th e n  w ashing w ith  a l s $  aqueous s o lu t io n  of 
o l o r  ox* W ith flam ed fo rc e p s  th e  g ra in s  ttm a t r e a te d  
were Im m ediately  p laced  in  I'rlenm eyer f la s k s  c o n ta in in g  
sm all q u a n t i t i e s  o f  “rough” r ic e *  The j ’lastef....were th e n  
plugged w ith  c o t to n  and au too laved*  The f la s k s  were 
th en  p laced  in  a c o n s ta n t tem p era tu re  co ld  room h e ld  a t  
72° F* o r Incubated  a t  room tem p era tu res  ( v a r ia b le ,
70° t o  90° F*) f o r  a p e rio d  o f  ap p ro x im a te ly  1 1 /2  months
The te ch n iq u e s  used In  an  a ttem p t t o  r e a r  £ ,  b e t  acy l 
in  pure  c u l tu r e  w ere, w ith  m od ifica tion® , th o se  d e sc r ib e d  
by  Go o d e  y ($ ) ,  C h r is t ie  and Crossman (2 ) , Verona (1 7 ), 
H as tin g s  and Bosher ( 7 ) ,  and Thomas and q u a s t ie r  (14)* 
Hemstode masse© from a r t i f i c i a l  f l a s k  c u l tu r e s ,  a s  de»* 
c r lb e d  above, were p rep ared  by (1) c e n tr ifu g in g  fo r  
15 m inutes in  s t e r i l e  d i s t i l l e d  w a te r ; (2) c e n tr i fu g in g  
in  a 180000 m ercuric  c h lo r id e  s o lu t io n  fo r  5 m inu tes; 
and (3) w ashing ag a in  in  two changes of s t e r i l e  d i s t i l l e d
w ater*  A f te r  t h i a  tra a tfs e n t#  th e  nessatode a® a a su sp en sio n  
waa th an  d i lu te d  to  abou t 10 nematodes p e r m l, One ml* of 
th e  nematode su sp en sio n  th u s  p rep ared  was added to  s p e c ia l ly  
p rep a red  9 cm* P e t r i  p l a t e s  c o n ta in in g  co rn  meal agar*
In  o rd e r  to  su p p ly  a sou rce  o f  p r o te in ,  shredded b lood 
f i b r i n  o r  b lood  f i b r i n  e x t r a c t  was added to  some o f  th e  
e e rn  meal a g a r  p la te s *  To o th e r  p la te s  2 drops o f  50$ 
l a c t i c  a c id  o r  o # i$  m a la c h ite  g reen  were added fo r  th e  
c o n t ro l  o f  th e  v a r io u s  b a c te r ia  and fungi* These compounds 
w ere used  i n  o th e r  p la te s  In  v a r io u s  com binations. The 
p la te s  were th e n  d iv id e d  in to  th e  fo llo w in g  s e r i e s ;  Those 
c o n ta in in g  (1) shredded b lood  f i b r i n  and m alach ite  g reen ;
(B) f i b r i n  e x t r a c t  and m a lach ite  g reen ; (5) shredded f ib r i n  
o n ly ; (4) shredded f i b r i n  and l a c t i c  a c id ;  (&) f i b r i n  
e x t r a c t  o n ly ; (6) f i b r i n  e x t r a c t  and l a c t i c  a c id ;  (7) l a c t i c
a eld  o n ly ; (8) m a lac h ite  green o n ly ; (9) f i b r i n  e x t r a c t ,
/
l a c t i c  a c id ,  and m a lac h ite  g reen  (10) c o n tro ls  (nematode 
su sp e n sio n  only}* Bach o f th e s e  s e r i e s  was te s te d  10 tim e s . 
These s e r ie s  o f p la te s  were incu b ated  a t  50° C* fo r  30 days* 
d u r in g  th e  in c u b a tio n  p e r io d , p e r io d ic  o b se rv a tio n s  o f 
p la te s  were made w ith  compound and d is s e c t in g  m icroscopes•
In o c u la t io n  T echniques and P a th o g e n ic ity  S tu d ie s *
In o c u la t io n  tech n iq u es and p a th o g e n ic ity  s tu d ie s  fo r  
(the most p a r t  were conducted e s s e n t i a l l y  under greenhouse 
c o n d itio n s*  P la n ts  were grown in  g lased  p o rc e la in  crocks 
p laced  in  a s ix  f e e t  h ig h  30 X 20 fe e t  mesh w ire enclosure*  
Such an e n c lo su re  a ffo rd e d  ample room fo r a number of
IB
w«Xl«eipae#d c ro c k s , freedom  o f  movement fo r  th e  I n v e s t ig a to r ,  
and p r o te c t  io n  fo r  th e  p la n ts  from b ird s  and ro d e n ts .
I n  th e s e  s tu d i e s ,  h o t e a te r  t r e a te d  g ra in s  were p lan ted  
In  1 and 2 g a l lo n  ©rooks o o n ta in in g  au to e lav ed  s o i l ,  A fte r  
emergen©© { 2 - le a f  s t a g e ) ,  th e  s e e d lin g s  were th in n ed  to  
s ix  p la n ts  p e r  ©rook, Hhen th e  p la n ts  were 12 t o  16 inohes 
in  h e ig h t ,  th e  ©reeks wore d iv id e d  in to  s e r ie s  of th e  
v a r io u s  tre a tm e n ts  a s  In d ic a te d  in  th e  ta b le s  o f  r e s u l t s ,  
f a b le s  X, XX, XXX, Each s e r ie s  was te s te d  in  q u a d ru p lic a te . 
For th e  d e te rm in a tio n  o f th e  most e f f e c t iv e  in o c u la t io n  
te c h n iq u e , two methods o f a p p l ic a t io n  w ith  th e  Inoculum 
m a te r ia ls  were employed* These were ( I )  in c o rp o ra tin g  th e  
nematode c u l tu re  c o n te n ts  o r m asoerated in fe s te d  $*ain» 
d i r e c t l y  i n t o  th e  s o i l  a t  p la n t in g  t im e , o r (2) in tro d u c in g  
nematode su sp en sio n s  betw een th e  l e a f  sh e a th  and culm of 
p la n ts  by  means o f a hypoderm ic sy r in g e  d u r in g  th e  v a rio u s  
s ta g e s  o f  grow th . I n  o rd e r  f o r  th e  p la n ts  in  th e  c o n tro l 
©rocks to  be com parable w ith  th e  In o cu la ted  p la n ts ,  th a t  
i s ,  t o  have th e  same deg ree  o f in ju r y  by syringe-needi©  
p u n c tu re s , th e  c o n tro l  p la n ts  were su b je c te d  by s y r i n x  
I n je c t io n s  of d i s t i l l e d  w a te r .
A f te r  th e  d e te rm in a tio n  of th e  most e f f e c t iv e  Inocu­
l a t i o n  te c h n iq u e , th e  p a th o g e n ic ity  t r i a l s  were conducted to  
t e s t  th e  a p p l i c a b i l i t y  o f Kochf s r u le s  o f p ro o f as to  th e  
s p e c i f ic  c a u sa l organism  fo r  th e  w hite  t i p  d is e a s e  of r i c e » 
Xh® inoculum  m a te r ia ls  te s te d  were th o se  found most con­
s i s t e n t l y  a s s o c ia te d  w ith  a r t i f i c i a l l y  re a re d  nem atodes« 
These were te s te d  on p la n ts  grown in  s e r ie s  of crock® as
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in d ic a te d  In  f a b le  I I  ».
To f u r th e r  t e a t  I n e e u le t le n  e f f e c t s  w ith  A* b eaaey l 
on c e r t a i n  v a r i e t i e s  o f  r i c e  under f i e ld  c o n d i tio n s , a 
p o r t io n  o f  a f i e l d  was made a v a i la b le  on th e  E loe S ta t io n  
a t  Crowley, L o u is ia n a , Thin f i e l d  had not been p lan ted  
to  r i s e  f o r  5 y ea rs  and proved v e ry  s a t i s f a c to r y  fo r  th e  
In o c u la t io n  s tu d ie s  conducted* B ottom less 2 1C 2 f e e t  
g a lv an ise d  t i n  cans were p laced  In  th e  f ie ld *  Approxl* 
m ate ly  6 inches o f  s o i l  was th en  packed around each  o f 
th e s e  cans so  as  to  p re v en t th e  p o s s ib le  In tro d u c tio n  o f 
th e  r i c e  nematode from  so u rces o th e r  th an  th o se  used In  
th e  experim ent • The nematodes used in  t h i s  t e s t  were 
re a re d  in  2 l i t e r  f la s k s  on au to c lav ed  rough r i c e  as 
p re v io u s ly  d e s c r ib e d .  In  o rd e r t o  more c lo s e ly  approach 
n a tu r a l  c o n d i t io n s ,  th e  s o i l  I n f e s ta t io n  method a t  tim e 
o f  p la n t in g  was em ployed. Im m ediately  a f t e r  i n f e s t a t i o n  
o f  th e  s o i l  w ith in  th e  ca n s , h o t w ater t r e a te d  g ra in s  of 
th e  v a r io u s  v a r i e t i e s  of r i c e  were p lan ted *  A p p ro p ria te  
cheeks were m ain tained*  The s o i l  in  th e se  cans was kept 
m o is t by f re q u e n t w a te rin g  w ith  a s p r in k l in g  can . A fte r  
th e  f i e l d  was f lo o d e d , how ever, seepage was s u f f i c i e n t  
t o  m a in ta in  th e  w ate r w ith in  th e  cans a t  about 2 In c h e s •
K c to p a ra s lt lc  Hdture £ f  t& £  H s U s S fi*
A s tu d y  was made to  de te rm in e  w hether o r no t th e  
nematode e n te red  th e  p la n t t i s s u e s .  The s ta in in g  te ch n iq u e s  
used were th o se  d e sc r ib e d  by MeBeth, efc c l ,  (12) and 
Godfrey {&) who, r e s p e c t iv e ly ,  s ta in e d  p la n t  t i s s u e s  w ith
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lactophenol oo^too hia# aiad Flemming1® fluid in order t© 
show the presence of nematodes in the tissu es  of c e r t a in
ax
V a r ie ta l je s ts ts ta o e  f e a t *
F if ty - f o u r  v a r i e t i e s  and se lec tio n ®  ware t e s te d  f o r  
r e s is ta n c e  to  w h ite  t i p  under f i e l d  co n d itio n s*  Ha eh 
v a r i e ty  and s e le c t io n  was p la n te d  in  two rows w ith  each 
row one rod. long# A ll  w art planted in  th e  same cut*  
Immediately fo llo w in g  flood ing*  th e  p lo ts  ware l ib e r a l ly  
Inoculated  w ith  the con ten ts from nematode f la s k  cu ltu res*  
During th e  h o o tin g  si*§»*  ob servation s a s  to  r e l a t i v e  
r e s is ta n c e  o f  the v a r i e t i e s  end s e le c t io n s  w ere reser& sd* 
Follow ing harvest* th e  grains were examined f o r  the: 
presence o f  nematodes*
L ongevity g £  $ 3B  t i n t e d *  w ltM i %pm MfoN* drain*
The lo n g e v ity  o f  th e  nem atodes in  a  dorm ant s t a t e  
w ith in  the r i s e  ^ e l n s  was determined by th e  p e r io d ic  
exam ination o f grain** as d escrib ed  shove* over a period, 
o f  24 months * The grains used l a  t h is  s tu d y  w w e c o l le c te d  
in  1240 from p a n ic les  o f  r ic e  p la n ts  e x h ib i t in g  severe  w h ite  
t ip  symptoms* These g ra in s  were k ep t in  la rg e  oan ila  
envelopes a t room tem peratures ( v a r ia b le ,  70 to  92° P*) •
Methyl Bromide ?ug&action Treatm ents*
Hemet ode in f e s te d  r i c e  g ra in s  were fum igated w ith  
th e  pure form o f m ethyl b rom ide. I t  was n ec e ssa ry  t o  
u se  a c lo sed  fum igation  system  f o r  th e  tre a tm e n ts  eon* 
d u c ted  w ith  t h i s  hazardous chem ical#  As a p re c a u tio n a ry  
m easure, th e  tre a tm e n ts  were conducted under a hood which 
was w e ll vented  to  th e  o u ts id e*  A photograph of th e  
fu m igation  system  i s  shown In  Plat®  6*
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PLATE 6* The methyl bromide fumigation system* L eft to  
rlfjhfe# le v e lin g  bulb f i l l e d  w ith a sa tu ra ted  
so lu tio n  of ©agnealum s u lfa te  t in te d  w ith a color 
In d ica to r and attached  to  tygon tubing lead ing  
to  a b u re tte  enclosed in  a tem perature con tro l 
w ater Jacketed tube con tain ing  a thermometer and 
a side  arm fo r m aintaining atmospheric p ressu re ; 
g lass tubing equipped with stop-oocka and b a l l  
and socket |o ln t s  lead ing  to  the fumigation vault# 
sa fe ty  manometer ( f i l l e d  with b rine  so lu tion)#  
then a ttached  to  tygon tubing lead ing  to  methyl 
bromide pas o u tle t#  reg u la tio n  gages# and source 
of methyl bromide* This t r e a te r  was designed 
by Lynn# Low Chemical Company, Midland#
Michigan# and was constructed# w ith m odifications, 
by Page H arris , Baso Laboratories# Baton Kouge# 
Louisian®# and the  w riter*
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'to* l i t e r  krienm eyer f la s k s  were used as fu m ig a tio n  
v a u l t s ,  The t o t a l  volume o f  each  f l a s k  was determ ined  
by  m oaauring th e  t o t a l  w a te r h o ld in g  c a p a c ity  o f  th e  
s to p p e re d  f la sk *  Thm volume was th e n  in d ic a te d  on th e  
a id e  o f  th e  f la s k  by  a m m  m arking p e n c il*  T h ir ty  gram 
sam ples o f  in f e s te d  g ra in s  were t r e a te d  In  v a u l ts  th u s 
p repared*  Two d i f f e r e n t  l o t s  o f  In fe s te d  g ra in s  were 
te s te d *  The m o is tu re  c o n te n t o f  one o f  th e s e  l o t s  was 
14*9$ and th e  m o is tu re  c o n te n t o f th e  o th e r  l o t  was 11*0$ 
a t  tim e o f trea tm en t*  Btch. o f  th e se  l o t s  was t r e a te d  f o r  
p e r io d s  o f  12 and 18 hours a t  dosage r a t e s  o f  1 , 1 1/2# 
and B pounds o f  m ethyl bromide p e r  1000 cub ic  fe e t*  la o h  
o f  th e  tre a tm e n ts  was t e s t e d  in  q u a d ru p lic a te *  A p p ro p ria te  
c o n t ro ls  were m aintained* T reatm ent e f f e c t  on nematode 
k i l l  and g ra in  g erm in a tio n  was determ ined  a f t e r  a 24 hour 
a e r a t io n  p e r io d  o f th e  t r e a t e d  g ra in s*
P r io r  t o  th e  r e p l ic a te d  tre a tm e n ts  o f  th e  In fe s te d  
g ra in s#  th e  vacuum e f fe c t*  ranges of ra te s #  and d u ra tio n s  
o f  tre a tm e n ts#  and th e  equipm ent i t s e l f  were th o ro u g h ly  
te s te d  in  t r i a l  ru n s*
S ince  th e  system  was e s s e n t i a l l y  one o f  d isp lacem en t 
p r in c ip le #  i t  was n e c e ssa ry  t o  draw a s l i g h t  vacuum on th e  
f la s k s  o r v a u l ts  so th a t  th e  gas could  e a s i ly  be swept 
from th e  b u r e t te  in to  th e  v a u l t • For t h i s  purpose# s 
vacuum o f  3 cm* mercury was drawn on each v a u lt  w ith  an  
e l e c t r i c  vacuum pump*
Methyl brom ide dosage req u irem en ts  were c a lc u la te d  
in  accordance w ith  th e  gas laws V„ m where a
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volume lit m i n t  i n n  cond itions#  * «aci»tlng
« e x is t in g  barom etric pressure* Vg m volume o f  th e  # s  
a s  s ta n d a rd  teaqMxreture and p re ssu re#  Tg » s te w a r d  tempera** 
tu re a t  0° 0#, m standard barom etric pressure In m #  
However# due t o  v a r ia t io n s  In  ieiiqperstttre# b a ro m e tric  pros -  
sure# and volume* o f  th e  In d iv id u a l fla sk s#  i t  was f re q u e n tly  
n ecessary  t o  a d ju s t  th e  q u a n t i t i e s  o f  methyl bromide# fo r  
a given dosage* to- be introduced in to  the fum igation v a u lts #
Hot Water * Ere^eoak' Versus Pyy Immersion#
S o t w ate r tre a tm e n t o f  In fo s  tod  g ra in s  was aeeoqp H abed  
by th e  Immersion o f th o  d ry  g ra in s  o r p ressesk ed  g ra in s#  a s  
d e s c r ib e d  by  O re lle y  (4)# In  a c o n s ta n t tem p era tu re  ho t 
w a te r ba th #  t h i s  th e r m o s ta t ic a l ly  c o n tro l le d  b a th  was 
equipped w ith  a therm om eter and s t i r r i n g  a ttach m en t so  
t h a t  th e  tre a tm e n t tem p era tu re  cou ld  be observed and# a t  
th e  same tim e# th o  w ate r th ro u if io u t th e  c o n ta in e r  kep t In  
c o n s ta n t motion# & m ll  lo ta  o f I n fe s te d  g ra in s#  (generally  
30 gram sam ples in  assail m uslin  bags# were th u s  t r e a t e d «
lab ora tory  Sor—nfy&ff o f  Chemical Oompoua&s #
The chem ical compounds te s te d  included various fungi** 
s id es#  in se c t ic id e s#  and nexatoeldee* These are l i s t e d  below  
w ith  th e ir  a c t iv e  in gred ien ts and th e aenufacturer#
o frju a u , rm . c m t  c a m m i m m  ? M M M
COMFOITHD dOTX-vS T S W su lW !  X tm taM n Q ®  miimCTTOm
bromide Methyl bromide# 100$ X nseetlolde
Dow 9 ~B Kins t r ie h lo ro *  FUngieids Dow Chemical
phemsto# 50$ Coapauy
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Chemical Compounds continued .
OHM.
IBS&S P O TcqSriO N
Bow P*B00 ■©Experimental Fungicide Bow Chemical 
Company
&P*467 eHxperimental Fungicide Keppere
Company
Ceraten M E th y l mere n r  y  „ ;uoa* 
phafce* 3$ (Mercury 
equivalent* 3.8$'}
Fungicide B, X* DuPont 
d© Hemour© h 
Company* Inc
Bern 40 Ethylene d lb ro -  
mlde* 80$
Hemetoeid* Bow Chemical 
Company
Dow 0 Methyl brom ide, 10$ If ©me to e Id© Dow Chemical
Company
Dow If «wS> ic h lo ro p ro p en e  
and d lc h lo ro p ro p an e
lamato©Id© Bow Chemical 
Company
Semeaan Hydrexymeewr lo h le v  a** 
phenyl 30$





E thyl mercury phot® 
ph&t© 1$









Fungicide E* I* DuPont 
d© Keaoura Is 
Company
H i l l ' s




arom atic hydroxy* 





E thy l p * n ltro *  
phenyl th inoben*  
a©n© phosphonafc©
©©1 * 31 f  3 $ 4 * £> * 
6*H ©hi ore© y e 1 o-
hexan#
In s e c t ic id e
I n s e c t ic id e
H* I .  DuPont 
d© Memour* & 
Company, In©*
E thy l Chemical 
Corp,
# Chemical com position  no t a v a i la b le  








m i  f* FRXI
niwj WERfOH
e e l ,  2 ,3 ,4 ,S ,6 ,7  ,8 ,8 ,  m In® e c t ic ld s  
O e ta ch lo ro -4 ,
7-met ha no-3a ,
4 ,7 ,  7a -b  e t  rahy& ro- 
tndane
E x p e r im e n ta l Fungicide
M ebhoxy th ip h o s ­
phor lo  ao ld  e s te r  
o f  2 -  (e th y l sie rcsp t o) 
- e th a n o l ,  48*4$$ to*  
la  te d , o rg an ic  phos­
p h a te s ,  5*7$ 0 ,0 -d te th y l  
0 * p -n ltro p h e n y l th io -  
phosphate
1 a t s o t ie I d a
v « i» le a l





8-168 E x p e r im e n ta l ,  10% lem atoclde S ta u f fe r
Company
H-244 3 -p -c h lo ro p b e n y l-  
5 -» e th y l rho& anine, 
10%
Hemaboeide S ta u f fe r
Company
Sf-245 #B xperim en ta l, 10$ Mematooide S ta u f fe r
Company
1-339 E x p o  rim e n ta  1 , 10$ Homatocide S ta u f fe r
Company
0*© « © lc h lo ro p ro p e n s  & 
d ic h lo ro p ro p a m
Heraatoelde S h e ll  Chemical 
Corp*
Arasan T atra  m ethyl th iu ram - 
f i i s u l f id e ,  50$
Fungicide 1* X. DuFont 
de 8emour® k  
Company, Inc*
Mar gamma Benzene h e x * c h lo r id e , 
42$
Fungicide (Shipman Chemi­
c a l  Company, Inc
jprmm**'wa-0 m+ w+mvm '•* ■*#* ** ^
urea# 3 .35$
P a ra th lo n  A c tiv e  in g re d ie n t * I n s e c t ic id e  
Og) - d le th y l - 0 -p -  
n Itr© phenyl th to p h o s -  
p h a ts  16%
I n e r t  ingred ien t®  66$
* Chemical com position  n o t a v a i la b le
P ercen tag e  a c t iv e  in g re d ie n t  no t a v a i la b le
Dow Chemical 
Company
C h e m i c a l  © o s a p o u n d a  o o t s t l i i u e d *
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Fanogen




Merean A Organic mercury 5$ 
Mar can B Organic mercury 5$
Hep©i«
eh lo r
©©X (er 3©) § 4,8,@, 
7 ,8 ,8~hept«©hXerc- 
3a, 4#797a-te t?«hy-
d ro -4 , 4-m ethano- 
indan©
m t m m
fu n g ic id e
Satperlmanfcel
Chemical
E xperim en ta l
chemical
In se c tic id e
Meta c Ida #4K>, @ -diethyl 
O-p-n i t r  ophanyl 
t  h i ©phosphate (para­
th !  on) and the  dimethyl 
homslogu©, 0,0-dim ethyl 
Q -p-nitrophenyl th io*  
phosphate





P e n ta -




ae&Xm copper ohro- 
mate complex
Pent a chlorophenol 
S$, o i l  90
2,3 d ieh lo ro  
1*4 naphtho­
quinone 88$
le tra e h lo ro p a ra -  
benzoquinon© 48$
Pure- #©M©noiaer ©ura t  ©d
tis e d  200 phenyl mercuric 
a ce ta te
Black- D ibasic s a l t  n leo-









** percentage a c tiv e  Ingred ien t 








P itts b u rg h








C* 3 , Rubber 
Company









Pin  c m  coM Posxfioi m im M T
m w M m   t g f w ir n w m F  D m s n f t o *
Vapotone T e tr a e th y l  pyrophos* 
XX phafc© 20$* 30$ o th e r
e th y l  phosphates
I n s e c t ic id e s
V anelde Sodium s a l t  o f  &1- 
SI m ethyl d i th lo o a r*
bamlc a c id  50$, p lu s  
sodium s a l t  o f  2 
m ereapt obena p h th ia  % o le
0DT #$>IehX orodlphenyl
t r  leh lo rocthan©
E l d d r l n  1 *2 § 3 f 4 * 10 f XO—b s x s * 
ehlorG ~S,7~epaxy~l ,
4 ,4a  * S , @ ,7  *8 *3®* 
octahydro -* !,4 ,0 ,8 ^  
dim etha nona phfcha* 
le n e ,  99%
E th y len e  #o i;thy lene d lc h lo -
d lc h lo rl& e  r i d e ,  Tech*
Fungicide
Ethylene eeEthylene d ib ro - 
d Ibromlde a id e , Tech*
Form alin  Form aldehyde, 40$
Carbon eeCarbon fcetrachlo-
t e t r a -  r id e  Tech*
c h lo r id e
C hioro- e e f r l c h lo r o -
p i c r in  n itro m eth en e
Barbae 0 M ercuric phenyl 
c yam  mide 3%, 
Cadmium oxide 2*3%
B-50 *Experimeiatal
p -  50 ^E xperim ental
In s a c tlo Id a
I n s e c t ic id e
I n s e c t ic id e
I n s e c t ic id e
Fungicide
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S h e l l  Chemical 
Company
J u l iu s  Hymen 
Company
& Chemical com position  n o t a v a i la b le  
P ercen tag e  a c t iv e  In g re d ie n t not 
eva l i a b le
C arbide and 
Carbon Chemical 
C orpo ra tion
Carbide and 
Carbon Chemical
C orpo ra tion
Merck Company
E th y l Chemical 
Corp.
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OH HI IX. f m  CWS9 GQMfOaiTXi
S '  " X e w r e  i r a t e w
OS 858 ^E xperim ental
P u ra tu r f  Phenyl m erouri
tr ie th a & o l amtonlum 
I n s t a t e  i%
Aagrano E thy l m ercury b rW '- 
© ide, 6*5$
#711 -^Expert m ental
#869 ^E xperim ental
#4049 ^E xperim ental
PHXH4RY
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I n s e c t ic id e  J u l iu s  Hymen 
Company
I n s e c t ic id e  J u l iu s  Hymen 
Company
I n s e c t ic id e  J u l iu s  Hymen 
Company
# Chemical com position  n o t a v a i la b le
U su a lly , 100 gram sam ples o f  nematode In fe s te d  g ra in s  
were t r e a te d  w ith  th e  v a r io u s  chem icals In  s to p p ered  500 ml, 
E rlsn ae y e r  f la s k s  o r  ae rew -top  p in t  j a r s .  A fte r  tr e a tm e n t, 
g ra in s  were th e n  exam ined, as p re v io u s ly  d e s c r ib e d , f o r  
tre a tm e n t e f f e c t  on nematode k i l l  and g ra in  germ ination*
A ll o f  th e  above chem icals were f i r s t  te s te d  a t  maximum 
dosage* I f ,  a t  maximum d o ta g e , a g iven chem ical d id  not 
k i l l  th e  g ra in -b o rn e  nem atode, th a t  chem ical was e lim in a ted  
from f u r th e r  te s t in g *  When a chem ical gave s a t i s f a c to r y  
nem atode k i l l ,  how ever, I t  was th en  te s te d  fo r e f f e c t  on 
g ra in  germ ination*  I f  w arra n ted , th e  chem ical was fu r th e r  
te s te d  * t v a rio u s  dosage r a te s  and exposure p e r io d s , and 
w ith  v a rio u s  f i l l e r s *  In  t h i s  way the  chem ical compounds 
were sc reen ed  as p o s s ib le  seed tre a tm e n ts  fo r  th e  c o n tro l
30
o f  whit© t i p ,  W ith th e  e x c e p tio n  o f  s e v e ra l  S ta u f f e r  
compounds* , a l l  o th e r  ohemieaXs w©r® thus e l i m i n a t e « 
fhe perform ances o f th o se  S ta u f fe r  experim en ta l compounds 
a r e  g iven  l a  f a b le  IX*'
F ie ld  1? p a t in a  o f  S e le c t  off Seed t r e a tm e n ts *
Xt wae co n s id e red  Im portan t to  d e term ine  th e  e f f e c ts  
o f  c e r t a in  seed  tre a tm e n ts  on th e  in c id en ce  o f w h ite  t i p ,  
y ie ld ,  and m il l in g  q u a l i ty  o f  r i c e  under f i e ld  co n d itio n s*  
Thus, c e r t a in  s e le c te d  c h e m ic a ls , h o t w a te r , and check 
tre a tm e n ts  were tested-. In  th e  f i e ld  In  random ised o n e - te n th  
a c re  p l o t s ,  These p lo ts  were se p a ra te d  by lev ees  12 fe e t  
in  w id th  in  o rd e r  to  p ro v id e  maximum I s o la t io n  fo r  each 
p l o t .  As a f u r th e r  i s o l a t i o n  p re c a u tio n , each p lo t  was 
run a t  a r ig h t  an g le  to  th e  I r r i g a t io n  can a l so a s  to  
p erm it in d iv id u a l  f lo o d in g  o f  p l o t s ,  U n fo rtu n a te ly , on ly  
a l im ite d  q u a n t i ty  o f th e  h e a v ily  in f e s te d  l e n l th  r i c e  
was a v a i la b le  and t h i s  had a higfr red  r i c e  co u n t, *4 lb ,  
p e r  100 l b s ,  because o f th e se  l im i t a t io n s ,  on ly  every  
o th e r  row was d r i l l e d .  T his was don© In  o rd e r to  (1) perm it 
ro g u in g  o f re d  r i c e  w ith  a minimum o f tra m p lin g , and £2} p la n t 
a t  such a r a t e  t h a t  would a s s u re  adequate  s ta n d s . Conse­
q u e n tly , th e  g ra in s  were d r i l l e d  a t  th e  rat©  o f 100 lbs#  
p e r a c r e ,  The treatm ent®  used in  t h i s  t e s t  were (1) Aagrano 
10# d u s t ,  2 o z /b u «, (2) N-244 10# d u s t ,  4 o z /b u ,,  (3) h o t 
w a te r , 33 to  61°C, 15 m in u tes, and (4) check, non-treefeed ,
Each tre a tm e n t was randomized u s in g  th re e  r e p l i c a t i o n s ,
3 1
P r io r  t o  p la n tin g ,, g ra in s  from  each tre a tm e n t ware examined 
f o r  t h e i r  e f f e c t  on th e  nematodes w ith in  th e  g ra in  and on 
g ra in  g e rm in a tio n •
m w m im w iA L  , m $ i
The fo llo w in g  n r#  ta b u la t io n s  o f  r e s u l t a  obfcained from 
s tu d ie s  on th e  m v im *  ■ invmt% $kM m &  t o  In d ic a te d  by th e  
a p p ro p r ia te  head ings which correspond  w ith  th o se  given under 
"M a te ria ls  and Method*"*
^ I t u r e  o f  ^  m ^ r n l  SSSM^MB*
A* A r t i f i c i a l  c u l tu r e  o f  A* b s a a e y l»
P la ta  7 shows a' ty p ic a l  f la s k  c u l tu r e  re a re d  popu- 
lo t io n  o f  th e  r i.e e  g ra ta 'hem *tede*  Many thousands o f  th e  
organism s have c o n s is te n t ly  bean c u ltu re d  in  a s in g le  fla  sk« 
Such c u l tu r e  Inoculum  proved in v a lu a b le  In  subsequent pa tho ­
g e n ic i ty  s tu d ie s  and r i c e  v a r i e t a l  r e a c t io n  te s ts *
S. An a ttem p t to  r e a r  A. b eaacv l in  pure  c u ltu re *
In  no In s ta n c e  were th e  nem atodes a b le  to  su rv iv e  
and rep roduce  in  th e  absence o f o th e r  l iv in g  organism s, 1*#*, 
v a r io u s  fungi and b a c te r ia *  The nematodes d id  no t appear to  
th r iv e  w e ll in  c u l tu re s  con tam inated  w ith  Panic 111 luat an d /o r  
hhlzopus spp* However, In  c u l tu re s  c o n ta in in g , fo r  example, 
C u rv u la ria  and fhaarlum  spp* and b a c te r ia  obvious in c re a se s  
in  nematode p o p u la tio n s  were observed in  th e  In d iv id u a l 
p la te s  c o n ta in in g  th e s e  organism s * This was c l e a r ly  ev id en t 
due t o  th e  p resen ce  o f in c re a se d  numbers o f  nematodes o f  a l l  
s iz e s  a s  w e ll as r e l a t i v e l y  la rg e  numbers o f  s in g le  eggs*
$2
3 3
FL&fl 7. A ty p ic a l  f la s k  c u l tu r e  o f  whit© t i p  nematodea 
re a re d  on au to c lav ed  * rough r i c e ” g rain s#
Inoculation Techniques and Pathogenicity Studies,
t a b le  I ,  H esu lta  O btained In a S tudy o f  th e  E f fe c t  
o f  In o c u la t io n  te ch n iq u e  on th e  In c id e n c e  o f  W hite T ip 
In  O rder t o  D eterm ine th e  Most E f f e c t iv e  Method to  Use 
in  Subsequent P a th o g e n !c ity  T e a t s ,
'' " i tS g e ' ©7 Tr ,nr,il,,TCi^ent ago" V F 71S n t¥  
,  P la n t Orowth E x h ib itin g  W hite Tip
Inoculum  Method o f At Tim© o f T o ta l of 4 c ro ck s ,
Source In o c u la t io n  In o c u la t io n  8 P la n ts  Each
C o n tro l S y rin g e
( d i s t i l l e d
w ate r)
up t o  18* 0 ,0
C on tro l S y rin g e
( d i s t i l l e d
w ate r)
ha&e boot 0 ,0
Ma so e ra  te d
in f e s te d
g ra in s
In co rp o ra»  
te d  In to  
s o i l
P la n tlo g 85 ,3
C u ltu re
re a re d
nem atodes
In c o rp o ra ­
te d  In to  
s o i l
P la n tin g 41 ,7
C u ltu re
re a re d
nem stodes
S yringe Up to  IS* 100,0
C u ltu re
re a re d
nematodes
S y rin g e L ate  boot 7 0 ,0
I n o c u l u m  a p p lie d  i n  excess
3 5
f a b le  IX* K esu lts  O btained from th e  P a th o g e n ic ity  
f e a t  U sing th e  Hypodermic S yringe In o c u la tio n  Method 
when P la n ts  eer© about 15 w In H e ig h t.
-----------------------------------------------------------rr,......I V .  "ttnSSv s r v n u x s ---------
P ercen tag e  o f  Plant®  Nematodes Recovered from 
E x h ib it in g  Whit© T ip  d ra in s  o f  Plant® from 
T o ta l of 4 Crocks Bach Crock* 2 Sample® 







Nematode extract 0*0 0*0
Inoculum applied In excess 
a Kamatod©s plus Bacteria and Pusarium 
os pure cultures
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T ab le  I I I .  R e su lts  O btained from th e  In o c u la tio n  
l a s t  Usings C u ltu re - re a re d  Kemato&ea Under F ie ld  C o n d itio n s*
V a r ie ty  . -Whit© T ip  I®raatod©8 Recovered
te s t e d  T reatm ent1 fcynptom ' From Oraina
Sen1th C ontro l «# •
Sen 1 th S o i l 4
A r k r o s e C ontro l * 4
A r k r o s e S o i l 4 +
E a r l y  P r o l i f i c C ontro l m
E arly  P r o l i f i c S o i l 4 ♦
B l u e  H o s e C ontro l m 4W
B l u e  E o a e S o l i 4 4 ,
E L u  © b o n n e t C ontro l w» e»
B l u e b o n n e t S o il - m
T----------------------------------------  — '------- - --------~—  ----------“ “
C ontents fro® f la s k  c u l tu re  In co rp o ra ted  In to  s o i l  a t  
tim e o f p la n t in g
H atura .Hagatode,
3 7
f a b le  IV* R esu lt a O btained from th e  Exam ination o f  
S ta in e d  P o rtio n s  o f W hite l i p  A ffec ted  P la n ts  to  determ ine 
W hether o r  n o t th e  C ausative  Agent E n tered  th e  T issu e s  of 
th e  R ice P lan t* ______________________     __
P la n t P a r ta Pres©noe o f Nematodes
L eaf t i p s e#
In te rm e d ia te  p o r tio n s  o f  l e a f m
B asal p o r t io n s  o f l e a f
P o r tio n s  o f  l e a f  sh e a th -
Portion®  o f culm
Crowing t i p s
Crown section® m
P rim ary  root® **
L a te ra l  ro o ts m
Lemma and p a lea •
K ernel *»
S o il  from ro o t w ashings 4 4
L eaf sh e a th  (b o o t) washings 4 * 4 4
j lo ll  t.a & Sou roe o£ Inoculum,
33
f a b le  V. R e su lts  O btained from a Study o f S o il  as 
a P o s s ib le  Source of inoculum#
 I^ereen tage of' 'W in ta r™lf£!^^^ jfrora"T
Source E x h ib it in g  Whit© T ip d ra in s  of P la n ts  fro® 
o f  n T o ta l f o r  4 c ro c k s . Each Crock, 2 Samples,
S o il*  6 P la n ts  Each 10 G rains Bach
A O
B O  *
Q 44 4*
P  0   *
k and B, s o i l s  from r i c e  f i e l d s  s e v e re ly  a f f e c t e d  by 
‘W hite Tip in  1950 and 1951, re s p e c tiv e ly }  C, crocks 
o f s o i l  from  th e  1951 in o c u la t io n  a tudy} D, c o n tro l  
(a u toe laved  s o i l ) .
39
W h ite  T ip  V a r i e t a l  R e s i s t a n c e  T e s t ,
Table V I* R e su lts  O btained in  a S tudy  o f th e  R eaction  
o f  F i f ty - f o u r  Commercial V a r ie t ie s  and C e rta in  M iscellaneous 
S e le c t io n s  to  W hite T i p » _______
R eaction  to  W hite Tlp^
4 le5E s™ after 6' f e W k s a f te r  
V a r ie ty  o r S e l e c t i o n _________ In o c u la tio n  In o c u la tio n
E arly  P r o l i f i c 4 5*
Ma^moli® 4 6
Magnolia V 90 3 4
Z e n ith 3 5
C entury  231 0 2
L acrosse 4 $
L ou islana  Bluebonnet (s e l «} 0 0
Bluebonnet 0 0
Bluebonnet @0 0 0
Fortuna 0 0
A rkroae 0 4
Rexoro 0 3
glue Rose 41 2 3
R-W 0 0
4-1 I -1 -8 0 0
R-P A6 23 0 0
4440 EF 0 1
R-PLF X Guidry (4148) 0 0
k  1-104 4 4
61-25-12  "3/*  HR" 3 4
R-PLF 0 3
T4-X) ................ —... .._____________ 0
0-3  r a t i n g
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S a b le  V I. (co n tin u e d }  R e su lts  O btained In  a S tudy 
o f  th e  R eset Ion  o f  F if ty - f o u r  Coiamerolel V a r ie t ie s  and 
C e r ta in  W lacellan eou a  S e le c tio n s  t o  W hite t i p .
V a r ie ty  o r S e le o tlo n  
7 /8 -3 -1 2
6002 L ib Red P a re n t* . 1951 Fg
4089 R-f- Ko. 9




6011 4 - I I - l -B  
6005 F x 6810 
6014 Hooked 










6036 4X1-8-14 (ab o rt straw)
6042 4X1-4
6047 41X-4_____________ _
*0-5  r a t in g
R eaction  t o  W hite I 'lp  
4 Week;* 'a f t e r " ' t> week# a f t e r  





























Table VI * (continued) R esults Obtained in  a Study of 
the  Reaction of F ifty -fo u r Coramercial Varicti©® and C ertain
WWW wwwiAiauwvi'MO WQMWVAVHW **
V a r ie ty  o r S e le c tio n
W V 4> « n |
R eaction  to  W hite Xlp^
4 Weeks a T te r  STfSSka a f t e r  
In o c u la t io n  In o c u la tio n
6048 A6-20 0 0
8073 Rex (Hfck) 0 0
6076 Hooked 1 3
600X 41I -1 -8  (0 -16-61) 0 2
6086 f a l l 0 3
@008 Fort 2 0
4029 41I -8 -1 4  x B bt. 1 0
4081 4 6
49-5107-3 R on-cross (lRxF-C) 2 6
*0-6 ra tin g
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U ffijsey lty  <g£ N g ip to d f  I l I M l  th e  HJLog P g a ln *
&L~2£JL'JZSS2
D a te s
Exam ined2
1951
V ig o r  S a tin g ®  o f  Ifema* 
t o d e s ,  A v. 4 S a m p le s , 
10 O ra in s  Each
* *
P e rc e n ta g e  
O ra in a , Av 
80 d r a i n s .2
Qerau o f  
* 4 t e s t a ,  
Saeh
Kam rose Z e n i th
T exas
P a tn a la m ro se  Z e n i th
T e a t
P a tn a
Ju n e  28 1 2 1 19 38 24
J u l y  23 1 1 1 22 15 16
A u g u st 22 0 1 1 9 11 6
S e p tem b er 20 0 0 0 0 4 0
S t a t i o n ,  C ro w ley , L o u is ia n a ,  toy D r* J * Q. A tk in a  on 
S ep tem ber 2 3 , 1949 fro®  p a n ic le s  o f  th e  r ic ®  v a r i e t i e s  
g iv e n  in  t h e  t a b le *
3J u n e  2 8 , 1951 was t h e  d a t e  t h a t  t h e  g r a in  sam p les w ere 




T ab le  V III .  R e su lts  O btained In  a S tudy o f th e  E ffe c t 
o f M ethyl Bromide Dosage and Bxpoeure tim e o n ' th e  G em ina­
t io n  and Hematode I I I !  o f I n fe s te d  G rains hav ing  th e  Mols-
W wi> t? W i l l
d o sag e  
In  l b s .  
p a r  
1000 
e u . f t#
M oisture
Content o f 
t r e a te d  
G rain In  
Per cen t
z s ^ a s s jL ^
Kxposur® 




Av. o f  *
4 t e s t a
P ercen tag e  Germ#'. 
Average of 
t e s t s .  80 
Grains each
1 14*2 12 26/18 38
1 1 4 .9 18 26 /9 81
1 11.8 12 20/9 98
1 11.8 18 26/13 92
1 1 /2 14 .9 12 24/14 30
1 1 /2 14 .9 18 5 8 /1 11
1 1 /2 1 1 .8 12 28/8 93 ‘
1 1 /2 11 .8 18 27/2 04#
2 1 4 .9 12 31/12 14
2 14*9 18 26/0 1
2 11 .8 12 24/5 87#
2 11 .8 18 20/0 41
0 (con­
t r o l )
1 4 .9 18 21/18 91
0 (con­
t r o l )
11 .8 18 29/22 m
v ia b le  number 
* G erm ination much re ta rd e d
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Hot W ater T rea tm en ts# ftpsyi.aik V ersus Dry Im m ersion.
T able XI# R e su lts  O btained In  a S tudy of th e  I f  f e e t  
o f Hot W ater T reatm ents on Bematod* K i l l  and O erm ination 
o f  P re«soaked In fe s te d  Ora in s  a t  th e  V arious Tem peratures
«**«*« « m J FV w « 4
T reatm ent 
in  * 0 .





Beam tod  es O b se rv e  
Av, o f  4 T ests*
P ercen tage  Clerm# 
Av. o f  4 P la te s  
50 Ora in s  l a  oh
49 5 10/10 89
49 10 4 3 /2 87
49 15 24 /0 90
51 5 3 7 /0 88
51 10 23/0 84
51 15 50 /0 90
55 5 4 9 /0 78
55 10 27 /0 77
55 15 19 /0 75
55 5 3 9 /0 75
55 10 50/0 76
56 IS 4 6 /0 59
C o n tro l 15 
(pr©~so*k o n ly )
10/16 91
N um erator in d ic a te s  t o t a l  number, denom inator g ives 
v ia b le  number.
4 5
T able X , R e su lts  O btained In  a Study o f  th e  E f fe c t  
o f  D ry d ra in  Im m ersion Hot W ater T reatm ents on Nematode 
K i l l  and te r m in a tio n  o f  I n f e s t e d  d ra in s a t  th e  Tempera­
tu r e s  and Ixp osu re  P er io d s  In d ic a te d *
r-rrurw ,  l&pOSUrMS .......................
P er io d  f ©i*centag@ derm• ,
Treatm ent In  Hemstodea Observed Av* o f  4 " P la te s
in  °C« M lnutos Av» o f  4  T e s ta 1 SO drains Bach
55 5 16/5 93
55 10 32 /0 92
55 15 19 /0 87
57 5 14 /0 88
57 10 23/0 92
57 15 * 27 /0 89
59 5 3 1 /0 94
59 10 27/0 91
59 15 3 8 /0 89
61 5 50 /0 91
61 10 2 4 /0 92
61 15 16 /0 90
C on tro l IS 21/14 92
( ta p  w ate r on ly )
^Numerator in d ic a t e s  t o t a l  number# denom inator g iv e s  
v ia b le  number*
4 6
k f t f r c i r a t o r v  S c r e e n i n g  M  C h e m i c a l  C o m p o u n d i .
T a b l e  X I .  E © s u i t s  O b t a i n e d  f r o m  a  S c r e e n i n g  o f
vuwiiM.V»i, VVHSMVUMMW . ..
C hem ical3*
v**w v>*M to.to W-<*» . V* " U f t
V igor  r a t in g  o t  
nem atodes f o l ­
lo w in g  t r e a t *  
merit8 *3
.......
P ercen ta g e  Cerm*4 
A v .  2  l o t s ,  5 0  
dra in s l e c h
C on tro l 3 9 0
C srssan  M 0 0
New Im proved C eresan 0 0
A rasan 1 m
Semes an 1 m
Dow 9 B 0 0
Her can  A 3 -
M eresn 3 3 m
Panogen 0 0
Sem esan. J r . 1 -
Semes a n  B el 2 •
H i l l 1# P o ta to  D i p 2 <*»
Dow F -8 Q0 1 m
KF 4 6 7 1 **r
DDS 1 4>S
BPW 2 «w
S y s to x  o n  C h a r c o a l 2 «•
N- 1 6 8 0 8 6
K- 2 4 4 0 8 9
^ A p p l i e d  i n  e x c e s s
' 0 - 3
^ E x p o s u r e  p e r i o d  3  w e e k s
4 O r a i n  g e r m i n a t i o n  t e s t e d  o n l y  w h e n  c o m p l e t e  n e m a t o d e  
k i l l  w a s  o b t a i n e d ,
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f a b l e  X X * (c o n tin u e d ) K e su lte  O btained from a 
S c r e e n in g  o f  Chem ical Compounds fo r  th e  C on tro l o f
C hem ioal2*
v ig o r  r a t in g  of 
Hemetodea f o l ­
low In  IVea t -
P ercen tag e  Germ.4 







D le ld r in 0 0
H epfcachlor 0 0
# 7 1 1 0 0
#269 0 0
#4049 0 0
i le ta e id e 0 0
Formaldehyde 0 0
P en ta ch lo ro p h en o l 1 we
E th y le n e  d ic h lo r id e 1 -
E th y le n e  d ib rom ide 0 0
Phygon 2 m
Spergon X m
Vane Id e  5 1 2 m
Barba k C ..................... 2............................ m
^A pplied in  e x c e s s
0-3
^Ibtposure period 3 weeks
4  Grain germ in ation  t e s t e d  only when complete nematode 
k i l l  was ob ta in ed *
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Table XX, (continued) H eaults Obtained from a
Chemical^
W g b r r a t i n g  o f 
Kematodes f o l -  
X ew lngT r e a t -
P ercen tag e  Gersu* 
A * 2 X ot s f 50 
OraIns Each
P u re tu r f 1 «w
P u ra tls e d  800 B m
Mergsmsa I
Asgrano 0 0
B la c k - le a f  40 8 «w
E xperim ental Funglold© ©40 3 «»
Vapotone XX 1 -
03 @38 2 -MU
8-50 0 0
0 -5 0 0 0
Dow H 2 M*
Dow 40 1 #»
Dow a 0 0
DD 0 0
Carbon te t r a c h lo r id e 2 am
C h lo ro p ic r in 0 0
‘A pplied  In  ex cess
20-3
Exposure p e rio d  3 week*
4 O rain g erm ina tion  te s te d  only when complete nematode 
k i l l  was o b ta in e d ♦
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T ab le  XII* B eau lta  O btained from & f u r th e r  S c reen in g  
iLff C e r ta in  Chemical Compounds Given in .T abie_X l,t_
Chemical M 2**m
ig o r  B i t in g  
o f  nematodes P ercen tag e  Germ* 
fo llo w in g  Aw* 2 h o t s , 50 
Tr©atment52*g drains Biaeh
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2 0 2  */bu* 
MSX*





















































xMax*, maximum ho ld ing  
c a p a c i ty
20-3
Exposure per iod  3 weeks 
* S a t i s  f a c to ry  germination # 
no apparent  r e t a r d a t i o n
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f a b le  XXIX* E e su lts  Obtained. In  a S tudy of th e  












r s i s
Percentage 
Cerm#,
Av* o f  4
Plates, 50 
drains Bach
8-168, 1 0 2 18/11 3 90
8-168, 1 0 3 S/4 2 85
N-X68, 10% 4 isA 2 88
N-244 , 1 0 2 is/a 1 89
H-244, 1 0 3 10A 1 91
8-244, 1 0 4 1 9 /0 0 8?
H-245, 1 0 2 14/6 3 93
8*845, 1 0 3 s /e 2 89
N-245, 1 0 4 23/0 0 86
C on tro l #* is /e ..______ 89
^ E ffe c tiv e n e s s  -  s h a rp ly  red u c in g  o r  com plete ly  In h ib i t in g  
nematode v ig o r  w ith o u t m a te r ia l ly  r e ta rd in g  o r in h ib i t in g  
th e  g erm in a tio n  o f  th e  t r e a t e d  g ra ins..
N u m era to r In d ic a te s  t o t a l  number# denom inator g ives 
v ia b le  number*
'0-4
F ie ld  N a t i o n  o f  3 e l  sc te d  By ad Treatment,® «
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T able XIV* Kesult® O btained In  a Study o f  the  'E ffect 
o f  S e le c te d  Seed T reatm ents on Hematode K i l l  and Grain 
G erm ination Far lo r  t o  P la n tin g  In  th e  F ield*  _
™ -1"  -.....  --■-............  'V iab le  ",TlrVlr,1r 'T S o lenti^S '",
Hem tod  a® Germ* 
two 10*Grain &v. 4 l o t s
T reatm ent H a te _____________  Sample®  50 Grains Bach*
— wmmmmmmm—mm *    a n — — w ^ — m i m u  ■■' W MWii — ^ rw 1*"> «»*waiiu T » w m m v -.      ' ni l  1 iim .i« n«n iii»u i nmn
Hot w ate r 53-60° C ., 15 B ln . 0 91
Aagranc 2 o&« p er bu. 44* 44
S -244, 10j5 4 oe« p er bu . 0 SB
C o n tro l 90
52
f a b le  XV# R e su lts  O btained In  a Study o f  th e  
In c id e n c e  o f  W hite f t p  in  a Randomised H e ld  T e s tin g  
o f  S e le c te d  Seed T reatm ents*  T reatm ent R ates a re  
diyen in  T able XXV*
P lo t Ko* Treatm ent W hite T ip  R eact1 cm V
‘ "Recovery o f 
Hemstodes
X Aagrano 0 0
2 Hot w ate r 0 ©
5 C on tro l 1 0
4 Aagrano 1 ©
5 N-244 X 0
6 Hot w ater 0 0
7 C ontro l 3 4
8 gagrano 2 *
0 H-244 0 0
10 Hot w ater 1 0
11 C on tro l 2 *
18 E-244 0 0
T-----------------0 -5  r a t in g
DISCUSS!OH
As in d ic a te d  in  P la te  7 , th e  r i c e  w h ite  t i p  nematode 
was su ccess  f u l l y  cu ltu re d #  S im ila r  c u l tu re s  of th e  
organism# in f e s te d  r i c e  g rains#  and sm all v ia l#  o f  f la s k  
c u l tu re d  nematodes f ix ed  in  Veaco p re s e rv a tiv e  and 5$ 
fo rm a lin  were p repared*  These were se n t t o  Drsu Q# S te in e r  
and A* L* T aylor#  H em atologists# U nited S ta te s  D epartm ent 
o f  A g ric u ltu re#  W ashington, 0# €*, fo r  id e n t i f ic a t io n #
These Hematologists found t h a t  the cultured nematodes 
were id en tica l w ith  th o se  from th e  In fe s te d  r i c e  g ra in s  
and were Identified  as A* beggeyj.
In  th e  i n i t i a l  nematode c u l tu r e s ,  i t  was observed 
th a t  th e  in f e s te d  g ra in s  In  th e  f la s k s  germ inated a f t e r  
ab o u t one week* A ll  o f  th e  f l a s k s ,  how ever, were b ad ly  
con tam inated  w ith  v a r io u s  fu n g i,  i*©*, Fusarinm  spp*,
H elm lnthosporlum  spp*, and o th e r  common la b o ra to ry  con­
tam inan ts*  S ince th e s e  fu n g i a p p a re n tly  d id  no t a f f e c t  
th e  r i c e  s e e d l in g s ,  i t  was though t th a t  p o s s ib ly  th e  n ew *  
to d es In  th e  In fe s te d  g ra in s  a ls o  would su rv ive*  P e rio d ic  
o b se rv a tio n s  o f th e  f la s k s  were made* A fte r  approx im ately  
30 d a y s , th e  f la s k s  were observed to  have an odd hyphal* 
l i k e  growth around th e  s id e s  o f th e  f la s k s  above th e  
s u b s tra te #  On© o f th e se  f la s k s  was examined under a 
d i s s e c t in g  m icroscope* The seem ingly hyphal-lik©  growth
63
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was found t o  bo nematodes which had moved out o f  th e  sub­
s t r a t e *  one upon a n o th e r  in  a ne t-w o rk  p a tte rn *  up and 
around th e  a id e  o f th e  f l a s k  g iv in g  a m y e e lia 1 -lik e  
app earan ce  t o  th e  eye* th e  f l a s k  was teem ing w ith  v ia b le  
nem atodes* A d d itio n a l f la s k s  c o n ta in in g  au to c lav e#  r ie e  
w ere p rep a red  and in f e s te d  w ith  nematodes from th e  o r ig in a l  
c u l tu re s *  I t  was found t h a t  t r a n s f e r  c u l tu re s  of nematodes 
cou ld  be m ain ta ined*
A f te r  th e  p re p a ra t io n  o f many c u ltu re s *  as d e sc rib ed  
above* I t  was determ ined  th a t  I  to  1 1 /2  months In cu b a tio n  
a t  te m p e ra tu re  ran g in g  from 7a?F* to  a t  l e a s t  92°F* was 
s u f f i c i e n t  tim e fo r  th e  b u ild -u p  of a nematode p o p u la tio n  
s u i t a b le  f o r  In o c u la tio n  t e s t s  w ith  th e  h o s t p lan t*
A ll  a t te m p ts  to  r e a r  b o s s e y i  in  pure c u l tu r e  went 
w ith o u t su ccess*  I n  no In s ta n c e  were v ia b le  nematodes 
e v id e n t in  th e  absence o f fu n g i o r  b a c te r ia *
The s u c c e s s fu l  c u l tu r in g  o f th e  w hite  t i p  nematodes 
p rov ided  an  u n lim ite d  sou rce  of inoculum  w ith which to  
conduct p a th o g e n ic ity  s tu d ie s*  ^ r lo r  t o  such  s tu d i e s f 
however* i t  was though t d e s i r a b le  t o  d e term ine  th e  most 
e f f e c t iv e  in o c u la t io n  techn ique*  As shown In  T able X9 
ah ea th -cu lw  In o c u la tio n  w ith  nematode suspensions ap p lied  
w ith  a hypoderm ic sy rin g e  and f l a s k  c u l tu re  co n ten ts
in c o rp o ra te d  In to  th e  s o l i  w ere bo th  q u i te  e f f e c t iv e  a s  
means o f in o c u la tio n *  While th e  form er tech n iq u e  proved 
t o  bo more e f f e c t iv e *  th e  l a t t e r  method more c lo s e ly  
approached n a tu ra l  in f e s ta t io n *
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In  th e  p a th o g e n ic ity  s tu d ie s  on ly  thos© r i c e  p la n ts  
which w ere in o c u la te d  w ith  th® nematode e x h ib ite d  w h ite  t i p  
symptoms* Hemet odes were reco v ered  from g ra in s  o f  th e  
a f f e c te d  p la n ts*  He mat ode f la s k  c u l tu re s  were ob ta ined  
from  th e s e  In fe s te d  g r a in s .  A l l  o f  th e  p la n ts  in o c u la te d  
o n ly  w ith  th e  fungus* b a c te r i a ,  and nematode e x t r a c t  rem ained 
co m p le te ly  f r e e  from  th e  d i s e a s e .  Io  nematodes were r e ­
covered  from g ra in s  o f  th e s e  p la n t s .  From th i s  s tu d y ,
Kochf s r u le s  o f  p ro o f , w ith  m o d if ic a tio n s , have been 
s a t i s f i e d  and th e  c a u s a tiv e  ag e n t e s ta b lis h e d  fo r  th e  w hite 
t i p  d ise a se *
In  th e  in o c u la t io n  t e s t  under f i e l d  co n d itio n s  a l l  
p la n ts  o f  A rk ro se , Z en ith , Hu© Eos®, and H arly P r o l i f i c  
v a r i e t i e s  o f  r i c e  th a t  had been In o cu la ted  d ev e lo p ed . 
s e v e re  w h ite  t i p  symptoms* Ik e  c o n t r a i l  of the®© v a r i e t i e s ,  
A rkrose ex cep ted , rem ained f re e  from th e  d is e a s e .  A lthough 
th e  Ark ro s e  g ra in s  w ere h o t w ate r t r e a te d  a t  th e  same tim e 
and in  th e  same c o n ta in e r  w ith  th e  g ra in s  of the o th e r  
v a r i e t i e s  t e s t e d ,  th e  c o n tro ls  o f t h i s  v a r ie ty  as w ell as 
th e  in o c u la te d  p la n ts  e x h ib ite d  w h ite  t i p .  This s i t u a t io n  
was a ls o  encoun tered  in  th e  greenhouse In o c u la tio n  te s t® • 
A p p aren tly  th e  A rkrose v a r ie ty  r e q u ire s  h ig h e r  tem p era tu res  
w ith  th e  ho t w ate r tre a tm e n t fo r  su c c e s s fu l nematode k i l l  
and th u s  whit© t i p  c o n t ro l .  At no tim e was w h ite  t i p  
observed on in o c u la te d  o r c o n tro l plant® o f th e  v a r ie ty  
Blu ©bonnet. II©matodes were recovered  from g ra in s  of a l l  
v a r i e t i e s  which e x h ib ite d  w hite  t i p .  No nematodes were
o b ta in ed  from g ro in s  of p la n ts  f r e e  from  the  d is e a s e  symptoms.
I t  I s  b e lie v e d  th a t  th e  te ch n iq u es  used In  t h i s  f ie ld  
experim ent p ro v id e  th e  b a s is  f o r  a method of v e ry  sim ply 
and p r a c t i c a l l y  t e s t i n g  b re e d e r ’s s e le c t io n s  fo r  r e s is ta n c e  
to  w h ite  t ip *
th a t  A* b easey l does no t e n te r  th e  t i s s u e s  of r i c e  p la n ts  
i s  c l e a r ly  shown from th e  r e s u l t s  g iven  in  f a b le  IV, fhea© 
f in d in g s  a r e  In  agreem ent w ith  th o se  o f  Y oshli and Yamamoto 
{SO} and f u l l i s  (1 5 ) .
As shown In  th e  r e s u l t s  from  th e  experim ent w ith  th e  
s o i l  a s  a  p o s s ib le  so u rce  o f  inoculum , th e  s o i l  ap p a re n tly  
I s  n o t im p o rtan t a s  a f a c to r  in  th e  c a rry -o v e r  o f th e  whit® 
t i p  nem atode. Ho whit© t i p  was observed in  th e  f i e ld  s o i l  
crocks* ifh ite  t i p  was en co u n te red , however, w ith  th e  p la n ts  
growing In  c ro ck s o f  s o i l  from  th e  p rev io u s y e a r ’ s in o c u la tio n  
t e s t s *  fh is  la  a t t r i b u t e d  t o  th e  f a c t  th a t  th e  s o i l s  In  the  
crooks wore n o t su b je c te d  to  th e  r e l a t i v e l y  sever© over­
w in te r in g  c o n d itio n s  as war® th e  f i e ld  s o i l s  t e s t e d .  These 
r e s u l t s  c o in c id e  w ith  th o se  of Y oshii and Yamamoto (SI) 
and C ra l le y , (3 ,4 )  who found th a t  under f i e ld  c o n d itio n s  
th e  s o i l  was o f no ap p aren t consequence as a so u rce  o f 
in f e s t a t i o n  by th e  cau sa l organism ,
S a t i s f a c to r y  r e s u l t s  war© ob ta ined  In th e  whit© t i p  
v a r i e t a l  r e s i s ta n c e  t e s t ,  Symptom ex p ressio n  appears to  be 
v e ry  d e f i n i t e l y  a s s o c ia te d  w ith  v a r i e t a l  m a tu r i ty . This 
was in d ic a te d  by th e  r e a c t io n  read in g s  a t  two d i f f e r e n t  
d o te s  of s e v e ra l  o f  th e  s e le c t io n s  t e s t e d ,  and p a r t i c u la r ly  
w ith  th e  r e a c t io n  o f th e  v a r ie ty  A rkrose . A d d itio n a l
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in fo rm a tio n  £« needed In  re g a rd  t o  v a r i e t a l  r e a c t io n ,  th© 
e f f e c t  o f  th e  die©©©© on y ie ld  and m i l l in g  q u a l i ty  o f 
r lo e *
Beau I t  a o f s tu d io s  of th© lo n g e v ity  of th® noma tod© 
have shown t h a t  th© organism  was capable of su rv iv ing  In  
ft dorm ant s ta t©  w ith in  th® r i c e  g ra in  for a period of a t  
l e a s t  24 months# D uring t h i s  observation period , I t  was 
found t h a t  a s  th e  d u ra tion  of the g ra in  storage period 
in c re a se d  th e  number and v igor of v iab le  nametodea d e ­
c rea sed #  An id e n t ic a l  inverse proportion a lso  was 
observed in  the  v i a b i l i t y  of the  Infested  g ra in s#  Con­
s e q u e n tly , a f t s r  th© 24 months observation period no 
v ia b le  nematodes remained# S im ila rly  fo r  a l l  p ra c t ic a l  
p u rp o se s , th e  In fe s te d  grains were a lso  non-v iab le#
As in d ic a te d  In f a b le  V III,. fumigation with methyl 
bromide d id  no t Appear p ra c t ic a l  ss a means fo r  whit© t i p  
c o n tro l#  In  no in s ta n c e  did the methyl bromide treatm ents 
give what could  be co n s id e red  s a t i s f a c to ry  nematode k i l l  
w ith o u t m a te r ia l ly  in h ib i t in g  or re ta rd ing  grain  germination#
When compared w ith  th e  c o n t r o ls ,  i t  was found th a t  the  graim  
o f  ©11 tre a tm e n ts  y ie ld ed  few er viable nsmetodes# T his was 
accom pan ied , however, by inh ib ited  or .retarded grain 
germ in ation #  * t was f u r th e r  observed th a t  tre a tm e n t e f fec t  
o f m ethyl bromide on nematode k i l l  and grain  gem ination  
appeared  to  be d i r e c t l y  and c lo s e ly  a s s o c ia te d  with th© 
m o is tu re  content of th e  g ra in s , rat© of trea tm ent, and th© 
exposure period# i*be b e s t r e su l ts  with methyl bromide 
fu m ig a tio n  were ob ta in ed  w ith  grains a t  th© m oistu re  content
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o f  1 1 ,8  p e rce n t when t r e a te d  a t  the 1 1 /8  pound r a t e  f o r  18 
h o u rs  and 2 pound r a te  f o r  12 hours*  U n fo rtu n a te ly , how ever, 
th e  ro o t  and sh o o t growth a t  b o th  th e s e  r a te s  was approxim ate! y 
o n e -h a lf  t h a t  o f  th e  n o n - tre s te d  g ra in s*  Such a r e ta r d a t io n  
In  r o o t  and shoo t growth was co n s id ered  s i g n i f i c a n t . Xt Is  
b e lie v e d  th a t  th e  s ta n d s  of r i c e  r e s u l t i n g  from  g ra in s  th u s  
t r e a t e d  would n o t be ad e q u a te , e s p e c ia l ly  under ad v e rse  
f i e l d  co n d itio n s*  From th© r e s u l t s  and o b se rv a tio n s  of 
t h i s  ex p erim en t, m ethyl bromide fu m ig a tio n  cannot be co n sid ered  
a p r a c t i c a l  tre a tm e n t f o r  w h ite  t i p  c o n tro l*
3?h© r e s u l t s  o b ta in ed  from  th e  p re -so a k  ho t w a te r  t r e a t ­
m en ts, a s  shown in  $&ble XX, a re  in  g en e ra l agreem ent w ith  
thooe of Y oahii and Yamamoto {21} and O ral le y  (4) * Complete
nematode k i l l  w ith  cut a p p a re n t in ju r y  t o  g r a in  germ ination
owas p o s s ib le  o n ly  w ith in  th e  tre a tm e n t range of from  49 0*
of o r  15 m inu tes t o  51 C* fo r  5 m inutes • X amors ion  of p re ­
soaked g ra in s  in to  hot w ater h e ld  a t  temperatures le s s  th an  
49°C* d id  n o t g ive  su c c e s s fu l  nematode k i l l  or I n h ib i t  
g ra in  g e rm in a tio n , w hile  t r e a t  m ints of pro-soaked  g ra in s  
above 51°C« gave com plete nematode k i l l  but a Iso  m a te r ia l ly  
reduced g ra in  germ ination*  I n  the d ry  g ra in  hot water 
Immersion t e s t ,  i t  was found th a t  the g ra in s  could be t r e a te d  
w ith in  a ran g e  o f from  85°G. f o r  10 m inutes up to  and in c lu d ­
in g  61°C* f o r  15 m inutes* W ith in  t h i s  rang© com plete 
n©is®tode k i l l  was o b ta in ed  w ithou t any  apparent in h ib it io n  
o r r e ta r d a t io n  of g ra in  germination, FTom th is  t e a t , i t  is  
shown t h a t  th e  p re -so ak  hot w ater tre a tm e n t of in fested  grains
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w ith  a r e l a t i v e l y  narrow s a f e ty  range la  n e t  w a rra n ted , when 
compared w ith  th e  d ry  g ra in  Im aeraIon trea tm en t w ith  which 
a wide s a f e ty  m argin w ith  no I n ju ry  t o  g ra in  germ ination  
la  p o s s ib le *  The tre a tm e n t o f g ra in s  w ith  hot w ater has 
p r a c t i c a l  a p p l ic a t io n  d i f f i c u l t i e s « Such tre a tm e n t may 
be o f  v a lu e ,  n e v e r th e le s s ,  In  c e r t a in  sm all p lo t  experim en­
t a t i o n ,  for* exam ple, in  un ifo rm  n u rse ry  and seed in c re a s e  
plot; a*
The m a te r ia ls  used In  the  sc re e n in g  t e s t s  were checked 
a t  l e a s t  tw ice*  On th e  b a s is  o f  th e se  t e s t s ,  i t  was con­
cluded  t h a t  a number of chem icals  were e f f e c t iv e  In  k i l l i n g  
th e  r i c e  nematode* However, I t  was known th a t  a number of 
th e  m a te r ia l s  w hich gave s a t i s f a c to r y  nematode k i l l  were 
phy to  to x ic  or hazardous to  handle*  i?c r  th e s e  r e a s o n s , 
such  o rg an ic  phosphates a s  S y s to x , M ataci&e, ISxperlmentftl 
Compound #4049, and o th e rs  were e l im in a te d  from f u r th e r  
te s t in g *  S e v e ra l o f th e  v o l a t i l e  o rg an ic  m ercury fu n g ic id e s  
t e s t e d  gave s a t i s f a c t o r y  nematode k i l l  b u t ,  a t  p r a c t i c a l  
a p p l ic a t io n  r a t e s ,  proved p h y to to x lc*
'The most s a t i s f a c to r y  and p r a c t i c a l  seed trea tm en t 
f o r  w h ite  t i p  c o n tro l  was o b ta in ed  w ith  th e  S ta u f fe r  
Experimental n em ato c ld es, H-244 and N-245 a t  the  dosage 
r a t a  o f  4 ounces p e r  bushel*  These chem ical compounds a r e  
C O m pl'tely  and equally a f f e c t iv e  a t  4 ounces pur b u sh e l when 
a p p l ie d  to  th e  in f e s te d  g ra in s  a s  a d u s t s lu r r y  trea tm en t*
The g erm in a tio n  of *rains t r e a t e d  w i t h  $-244 nn& $-245 
wore com parable in  every  r e s p e c t  w i t h  t h e  g e r m i n a t i o n  o f  non­
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t r e a te d  g ra in s*  n e i th e r  11*166 nor m o d if ic a tio n s  of th e  
r e g u la r  S ta u f f e r  fo rm u la tio n s  w ith  pyrax or Are sen SF, 
o r  ac e to n e  s o lu t io n s  gave o v e r a l l  s a t i s f a c to r y  r e s u l t s  
in  r e g a rd  t o  nematode k i l l *  When used  a t  th e  tame dosage 
r a t e s  and c o n c e n tra t io n s , o n ly  In  one in s ta n c e  (N-244 In  
A rasan  &P) d id  th e  m odified  fo rm u la tio n s  fa v o ra b ly  compare 
w ith  tr e a tm e n ts  w ith  th e  fo rm u la tio n s  p rep ared  by th e  
S ta u f f e r  Company* The reaso n  f o r  t h i s  occurrence has not 
been d e te rm in e d . Prom th e  r e s u l t s  o b ta in ed  in  th® v a r io u s  
t e s t s  w ith  M*344 and H~346, i t  has been found th a t  th e se  
chem icals a r e  com patib le  w ith  A rasan SF» The fu n g ic id a l  
v a lu e  o f  th e  S ta u f f e r  p ro d u cts  was not determ ined* At 
th e  4 ounce p e r bushel r a t e ,  1*246 was a p p a re n tly  a s  © ffee* 
t i v e  a s  X-244 In  re g a rd  to  nematode k i l l *  However, th© 
l a t t e r  compound* ac c o rd in g  to  th e  S ta u f fe r  Company, i s  more 
c h eap ly  p repared*  C onsequen tly , i f  1*244 i s  recommended, 
i t  w i l l  be th e  more econom ical f o r  th e  r i c e  growers who 
w ish t o  t r e a t  t h e i r  seed  r i c e  in  o rder to  c o n tro l  w h ite  tip *  
O b serv a tio n s on th e  In c id en ce  of w hite  t i p  in  th e  f i e l d  
t e s t i n g  o f s e le c te d  seed  tre a tm e n ts  e r e  given in  T ab le  V*
As shown in  t h i s  t a b l e ,  one o f th® hot w ater and on® o f  th e  
11*244 p lo ts  y ie ld e d  w h ite  tip p ed  p la n t s .  T h is  i s  a t t r ib u te d  
t o  co n tam in a tio n  o f p lo ts  caused by lev ee  breaks and over­
flow s among th® p lo ts  d u r in g  heavy r a in f a l l *  N e v e rth e le s s , 
th e  v a lu e  o f 21-244 as a p o s s ib le  seed  tre a tm e n t f o r  d r i l l e d  
p la n tin g s  as a p ra c c le a l  c o n tro l  o f w h ite  t i p  in  th e  f i e l d  
la  c l e a r ly  in d ic a te d *  As in  p rev io u s  f in d in g s , hot w a te r
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tre a tm e n t o f  in f e s te d  g ra in s  f o r  w h ite  t i p  c o n tro l  may be 
o f  v a lu e  in  c e r t a in  a m a ll p lo t  ex p e rim en ta l te s t in g s #
P lo t  y ie ld s  were tak en  bu t n o t p re s e n te d , as th e  y ie ld  
v a r i a t io n  w ith in  p lo t  tre a tm e n ts  was so  as to  In v a lid a te  
th e  d a ta #  f h l a  w as a t t r i b u t e d  t o  an u n u su a lly  heavy 
weed I n f e s t a t io n  o f  t h e  p lo ts  m a in ly  because o f Im proper 
w a te r malnbenanee w ith in  p lo ts #  S im ila r ly ,  in fo rm atio n  
on m i l l in g  qualittrrwasrot ob ta ined#  The d i f f i c u l t i e s  en­
co u n te red  in  t h i s  t e s t  em phasised th e  n e c e s s i ty  f o r  v e ry  
o a re fu l  m aintenance of le v e e s ,  w a te r l e v e l s ,  and weed 
c o n t ro l  in  an  experim ent such as  th is #
SUtHtfcHY
f£h© rlc©  whit© t i p  nem atode, A . b e s s o y i, has been 
c u ltu re d *  Such nematode cu ltu re©  should  g r e a t ly  a id  
in  th e  e f f i c ie n c y  and r e l i a b i l i t y  o f nematode s tu d ie s  
in  reg a rd  t o  th® w h ite  t i p  d is e a s e  o f r ie e *
A il  a ttem p t*  to  r e a r  &. M a a e y l in  pure c u l tu re  were 
w ith o u t s u c c e s s . I n  no in s ta n c e  were tb s  nematodes 
a b le  t o  su rv iv e  and rep ro d u ce  in  th e  absence o f 
fu n g i o r b a c te r ia *
P a th o g e n ic i ty  t e s t in g s  have s a t i s f i e d ,  w ith  m o d if ic a tio n , 
Koch’s r u le s  o f p ro o f f o r  th® ca u sa l agen t of th® 
w h ite  t i p  d is e a s e  of r i c e ,
^he e e to p a r a s l t l c  n a tu re  o f  j u  b easey j has been 
dem onstrated*
Under f i  Id c o n d i t io n s ,  th® s o i l  has been found to  be 
o f l i t t l e ,  i f  a n y , Im portance in  th e  c a rry -o v e r  of th e  
w h ite  t i p  c a u s a tiv e  ag en t*
As a r e s u l t  of th® a r t i f i c i a l  c u l tu r in g  of A* b e s se y i, 
te ch n iq u e s  have been developed  whereby la rg e  number® 
o f v a r i e t i e s  and s e le c t io n s  Of r i c e  m y  b® c o n c lu s iv e ly  
t a s t e d  f o r  t h e i r  r e a c t io n  t o  w h ite  t ip *
I t  has been determ ined  th a t  A, b essey j i s  capab le  of 
su rv iv in g  in  a dormant s t a t e  w ith in  th e  rlc© g r a in  fo r  
a p e r io d  o f a t  l e a s t  two y e a r s .
6 3
8* M ethyl bromide fu m igation  d id  not appear p r a c t i c a l  
a s  a c o n tro l  measure f o r  w h ite  t ip *
8* B ry  immersion o f  in f e s te d  g ra in s  in to  ho t w atar 
held  a t  S5°C* ** 61°C. f o r  15 m inutes was shown 
to  be co m p le te ly  'e f fe c t iv e  in  th e  c o n tro l  o f th© 
d ise a se *
10* E xperim ental nem atooides 1*344 and K-246 when a p p lie d  
a t  th® r a t e  o f  4 os* p e r bushe l to  in f e s te d  g ra in s  
a s  a d u s t  or s lu r r y  tre a tm e n t gave ex c e l le n t  r e s u l t s  
under d r i l l e d  p la n t in g  c o n d itio n s  In  the c o n tro l  o f 
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